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Mtbbab Lobih 

In availing myself of ^our Loidbliip's permission to 
dedicate to you the eusuing volume^ I am deairooB bhefljr 
to refer to the gromAi on which I made the reqnmt^ man 
cipedally becsuae I feel afloivd that it it in th« Twy mudm 
ipirit flitt ibst nqueit bw been complied widi. 

The right use and just value of physical science in con- 
nexiuQ with the evidences aud illufitration of religioua ' 
truth, are topics always demanding eerious attention, bnt 
mora mpecially in an ago like Um ftmnt, abounding widi 
false pretouions on tbo mm band, and opposing pr^ndlnaa 
on Ae other. Anud aneh enofe and perveriiona it la 
a matter of particular satisfaction when the advocates of • 
reason and truth find their efibrts approved and encouraged 
by tboaa wboaa aitnalioii in the Cbmeh aiJanoaa all ea?i]a( 
and in HP inatanea b ihta mora gialiiying tbaa wban ilioat 
wbo am now In iSbn ]Mnition to eonfv dwt montfon Iwfn 
themselves previoiraly been labourers in the diffunon and 
eniai|;enient of the knowledge of natnra. 
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Your Lfwdihip*! lentimeDtt m this importaat Mibjcet 
hm hmt ■nflkkiitly evinoad, were it onljr by the pui you 
hftvo takcu in that vast Associadon of British Science which 
is now yearly exciting so general and powerful an interest 
in phyidcal pursuits, ami by the xead with which you liaye 
tli«r« upheld the foUgiooi api^icatioii of true phikMophy, 
—Mid MMrted the imbtiMi of Oed in the fduiM «f 
ttatoM M mff best guide to the meatiiBebiiioii of Hmi In the 
pages of inspiration. 

It was from such considerations, that, being engaged in a 
work having the same great objcet in view, I was naturally 
led to look to jour Lonhiliip*ii name m thei which ebore all 
o^hen would be moat qipropriatcly prefixed lo it| and moat 
powerfully asnst in promoting the important end to whioh 
it ii daaigDed to be iubeervient. 

I nmaiot 

With the greatest esteem and respect, 
My dear Lord, 

Moat sinGerely yourX 

BABEN POWELL. 

flSMiiiiii u, lag. 
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PREFACE. 



WiiHIM • few jears past, an extmordinaiy interest 
lias been eTinced, and an unusual aopplj of works 
produced on aulgecto relating to the appliealion of 
Physical Sdenoe to Natunl ThotAogf ; its connexiQii 
witii lerelation, and the influence wlikli phjried 
truths have in guiding us even in the inteipieliitioa 
of Scripture. The train of writeit called Ibtth hf 
the Bridgewater bequest ; the reproduction of Paley'a 
wuik, illustrated and prefacud from the resources of 
a period of advanced knowledge; and the Tarions 
other publications to Avliich these directly or indi- 
rectly have given rise, have together furnished m 
body of facts and aiguments in which it might be 
supposed every topic would have been exhausted* 
and notliiiig left to be desired in the aaaljiis ef 
those evidences on which the fiindtmental tnitlit ef 
all religion are estdUiahed. If we look man 
dosely into the naftore of the disens8ion» we beweiw 
perceive that this is far from being the case. With, 
the majority of ^vriters on natural theology, the 
mere accumulation of particular instance* of design 
from diiierent parts of the natural world, has been 
almost the sole object of attention ; now though it 
cannot be denied that they have thus most advan- 
tageously broqght the resources of all branches ef 
sdooee to bear on the question, yet (to wliatew 
sonree it may be traced)^ a great deflckmrf Sfpem 
to exist to the exaet em^niii fffrimt^phh |uid Oe 
philosophy ef .tbe argument; of wUdi it wnst lie 
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confessed we meet witli frcciueut instances even 
among writers of high eminence. The cultivaton 
of physical science, ])erhaps, have not been gene- 
rallj disposed or qualified to enter upon logical dis- 
tinctions; while the theological and metaphysiotl 
inquixefs have too cominonlj been but little Tened 
in physical evidence^ and lum thus failed to appre* 
ciate and enforce the extent and importanee of the 
great argument from the order and arrangement of 
physical laws and causes. 

To briFig* united resources of both kinds to bear 
on the sii))ject lias been the professed object of some 
of the receut publications alluded to. Among these 
the Bridgewater Ti'etUiie of Mr. \Yhewell, the Dis' 
coarse of Lord Brongfaam, and the Fragment of 
Mr. Babbage* atand conspicnoni^ especially when 
the first is taken in eonnexlon with some passages 
in the Hktory tif the IndneHve SMmeet by the same 
anther; and the aecondt with the Natmii Tkeology 
of Dr. Turton. 

Another >\ liter, also, has recently discussed the 
evidences of natural theology; but with widely dif- 
ferent views fi*om any of those just rcfeiTed to ; and 
to whose treatise (as it has obtained a considerable 
Mhf\ro of commendation in certain quarters^) I must 
briefly allude, viz., a work entitled* The whole Do> 
tHw Fhtd Cennmt hjr the Rev. W. J. Iron^ 
of Queen's College^ Oxford. London, 1830L 

This writer, upon professedly philosophical piiii* 
ciples, and by an ebborate netaphysictd argoment, 
has undertaken to maintain that a strictly natural 
theology, logically deduced from the phenomena of 
creation* is absolutely unattain|J)le» 
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This poalUon he seeks to maintain for the ezptess 
object of showing the neoessitj and all-sufficiency 
of revelation. IIo pursues the aigumcnt hj enter- 
ing largely into the discussion of the nature of causes^ 
cxauiininsr the opinions buLh ancient and modem, 
on the sulyect ; and after considering the nature of 
final causes, he at len^tli endeavour!? to show (upon 
lus previous notion of causes in general,) that the 
aignment from final causes is altogether falhicious 
and illusorj. Hence he proceeds to contend for 
revelation as the only source of onr Icnowledga^ 
even of the ej^iMtenee of a Deity. A work of such 
pretensions^ supported by at least the appearance of 
extensive research and erudition, has naturally de- 
manded attention. Tlie greater part of these pages 
was written before I had seen Mr. Irons's publica- 
tion. However, some parts, an they then stood, I 
found related ^^o closely to certain portions of that 
author's argument, that they were already sufficient 
to explain tlie grounds of my entire disscut from 
him. In a few placcs» as they fell in with the line 
of my observatioufl^ I have since iutrodneed some 
remaiks which will be found to bear on othw points 
of liis reasoning. 

I must here also add a I)as8iug reference to 
Mr. Babbage*8 " fragment," l /ie Ninth Bridgcwater 
Treatise. To some of the philosophical views deve- 
loped and illustrated in it, I shall have occasion to 
refer particularly in the course of the ensuing pages ; 
at present, I merely wisli to express my conviction 
of its t/eneml value, especially as suggesting rich 
materials for thought* to every reader capable of 
turning them to .aooonnt I an the move indneed 
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to offer tliis remaik, becanso I am amra thai Uie 

originality aod novelty of the fllustnUioiis derived 
from an abstruse branch of science have not been 
generally appreciated ; and somewhat of singularity 
in the whole manner and appearance of the volume, 
has tended, perhaps, to indispose some i-eaders from 
doing justice to its real excellencies and even to 
doubt its tendency. 

To return to the general snlgeci: Upon long ooiK 
tinned conaideiation» it has appeared to me that mneh 
waa still wanting to its eomplete and satisfiM^toiy eln- 
ddation^ and that seycial Important points rdatiTo 
to the ofutfym of tlie axgmnent and nature of the re*- 
soning, remained tintouched, or very imperfectly ex- 
plained, even by those Mho have professedly entered 
• more laigely upon a discussion of principles. If then 
the arn^iment has seemed to me to call for such 
further extension and explanation as in the ensuing 
pages it is my endeavour to supply^ it has been with 
the fullest appreciation of the numerona excellencies 
of the writers alluded to tlmt I have engaged in the 
attempt to supply some of the deficiendea. On points 
where I feel obliged to diflfer from then^ I have In 
genera] avoided specific eontroversy or eritSdsm, and 
have usuall) stated my own views and aigumeuts 
simply as they arose out of the course of the main 
discussion, accunii»anied by a reference which w ould 
sufficiently lead those readci-s who might be interested 
In it to the comparison of what I have advanced 
with the view% more or Icm opposite^ of the writeia 
reftrred tow 

My main oljeet la to examine the eonnesloii and 
relation between the leveial great brandies of the 
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inquiry ;-4ietirecn pliysicd seience and nattirnl tlieo- | 

^^gy* also between this and revealed religion; 
each in succession fiiniishing tlic necesiiary basis of 
evidence to the next; uiul again, the inde[>endence 
of each with respect to the succeeding, as essential 
to the order and force of the reasoning, wliilst they 
jet maintain a close connection with, and reaetioa 
upon each oliher* 

Thttfi» Irom the very nature of the case it will be 
apparent to what extent the present publication can 
have any claims to novelty in its topics. Among the 
various \vritei*s on kindred subjects I have met with 
none taking precisely the same line, or embracing 
C2cactly the same range of subject as that which is 
proposed to l>o pursued in the ensuing treatise. Yet 
almost every one of the different branches of my 
subject has been more or less diseussed by some of 
the authors alluded to. In many eases my state- 
ments aie^ in heU no more than an elementaiy 
exposition of a particular branch of the subject often 
treated before by other?". Yet I conceive I have 
best consulted perspicuity nnd brevity in laying down 
the principles, as if dcliveiing what was new to the 
reader, without formally referring him to authors 
who have treated of it before. 

It may peihaps be right to state, that a great part 
of the alignment in the fourtli section runs noudj 
parallel with that of a discouxse which I some time 
since publidied, intitled, Hecelaium and SemcB; 
Oxford, 1883. Also the introductory portion of the 
first section is a reprint (with a few alterations,) of 
a |)aper which I contributed to some early numbers 
of the Magazine of Fc^ular Science, vol. L 1830. 
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PREFACE. 



In the details of examples adduced from different 
brnncbes of physical scienco, I have endeavoured, as 
far as possible, to avoid technicalities* or at least to 
explain the scientific terms referred to^ in the mott 
popular form of illustration of which thej appeared 
soeoeptible. Indeed throughout in the ezpotition d 
the aignment» it hat all alo^g been made an oljeet 
to elucidate tiie piindples in the most perspieuout 
manner whidi the nature of the sulject ivonld 
admit, and to cai-ry on the discussion in such a fonn 
as would be suitable to the general reader. 

One further remark must be added. In some of 
the late critical discussions on natural theology, 
great stress has been laid (as appears to me verj 
nufiurly») on the omissions of certain writers. No 
anther ought Mrly to be sul^ect to animadvenion 
liir noi discussing vrhat tho peculiar Ihie of aiEgument 
he has selectetl does not lead him to discuss. I am 
therefore particularly desirous of stating that the 
present work has no pretensions whatever to include 
a couij)letc or systematic treatise uii natural theology. 
Its outline embraces only certain particular questions 
connected with that scienco: of a natmo, indeed, 
preliminary and general in one part, and in another 
ftnppleiucntaQ'aiid discursive; but in neither instance 
having any claim to he regarded as treating eteiy 
point belonging to the subject. Inairord, I wish 
to he Judged of» not hy what I do not say* hat hy 
vhatldo. 



INDUCTIVE SCIENCE 

Ajn» 



SECONDARY CAUSES, 

CONSIDERED AS THE EVIDENCE OF A FIRST CAU8% 
AND THE FOUNDATION OF RBLIOIOUS TRUTH. 



h THE EVJDEKCE AND NATURE OF 
PHYSICAL TRUTH. 

IL THE APPLICATION OF PHYSICAL 

TO DIVINE TRUTH. 



I 
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INTRODUCTION, 



Thb ttady of imtanl tlieology cannot be pnitiied 

alone, and disjoined from other branches of inquiry. 
It has a close connexion with the study of phy- 
sical science on the one hand, and with that of 
revelation on the other. Whether ire dwell upon 
the natnre of the OTidenoes, or upon the tmtha 
established, this connexion is equally intimate. The 
stability of natural theology rests upon the demon- 
strations of physical truth: and upon the assurance 
of the great doctrines of natural theology must all 
proof, and even all notion^ of a revelaHon Im essen- 
tially founded. This intimate connexion and depen* 
dence» hoMrever, is by no means geneially understood, 
often questlonedy and not unftequentl/ even die* 
paniged and denied. 

In the discussion of the truths of natural tiieology 
much difiiculty has arisen in some minds, and much 
nusapprchensiou of the whole nature of the aigo-> 
ment The order and chain of proo( indeed» seems 
to require but UtUe considenition to render it evideol. 
Yet it is verj generally misconceived. That prolifio 

source of mistake^ the aml^guity of tenn^b operates 

m 
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2 INTAODUCTION. 

very ^^ idely in introducing' confusion of thought into 
all portions of the inquiry. The nature of the proof 
on which the theorieab" &b they aie often teniied» 
of natural philosophy depend — the distinction be- 
tween inductive conclusions and h)^otheses — ^the 
relative use and importance of the ^wo — and tlie 
consequent natoie and seeoiitj oC^o basis on which 
natoral theology restay — me all points on which there 
seems to me great need of attempts at a better 
elucidation than is commonly aftbixled. And in 
immediate connexion with these topics, the relation 
in which the seriptnTO stands to philosophy^ (especi- 
ally where its expressions may be opposed to the 
conclusions of science,) is a point most pre-eminentlj 
requiring to be better explained. 

Bj all thinking inqoiren^ indeed* the importance 
of the stndy of nature as subservient to the great 
argument of natural theology, is generally admitted ; 
and the evidences which it affords are for the most 
part such as address themselves powerinUy to the 
conviction even of the least instructed inquirer* And 
it is not one of the least weighty considerations in 
favour of the same great inferences, that their evi- 
dences are of a nature in some way appreciable by 
minds of all daases end constitutionit and of all 
demee of cultivation* The most cursory survey of 
nature inspires reflections of the same high tendency 
in the most illiterate, as the profoundest investigation 
does in the most philosophioaL And the more eloseij 
and aoeuilely tbe phenomena aie semtlidied and 
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reduced under general laws, the more powerful is the 
ireight of the evidence^ to eveiy intellect prepared to 
profit hj such inqniiT; To mpplj all the detail of 
such prooft, drawn from the innnmeiable partiealar 
cases evincing design and arrangement in the mate- 
rial world* has been the object of the labours of a 
loag and distinguished series of writen. 

But howBTer manifest majbe the partienlar proolii 
whieh reflee^on deduces from the observed order of 
nature, — ^liowever clear the varied features of the 
view presented to our contemplation bj a closer 
sorvejt yet no small degree of eonfuaion and per- 
plexity often pTOYiuk, as to the distinct grounds and 
order of the reasoning. 

And however elaboi-ateljr followed up the detniU 
may have been, mnch still seems requisite In eluci- 
dation of the great principles of the inquiry. And 
in a Marching and inquiring age, it becomes more 
peculiarly needful to analjze the nature of our * 
evidence ; and to be able, with that confidence which 
belongs to a good and just causey to meet any aem- 
tiny, and to <diaUenge anj frir inquiiy, Into the 
grounds of our convictions; for which we can be 
duly prepared only by going fearlessly into the more 
precise examination of the actual principles idiieh 
are inTolved In the reasoning. 
It has been wdl observed by Dr. Turton,-" Natoial 

theology m, in fact, natural phik»eopby— 

physical science in its utmost extent — studied with 
especial attention, to the marks of design^ isbkk 

Bt 



Digitized by Google 



4 



niTBODOCTlOir. 



are in sttccession furnished hy the objects of inquuT*." 
It has also been emphatically and eloqnentlj sudl» bj 
another writer of the present daj, * The stad j of 

natural philosophy and natural theology, if rightly 
pursued, are one ; and true science but a perpetual 
worship of God in the firmament of his powerf*" 
Nowthe object of the ensuing diseosrion is predsely 

to show how and whi/, this is the case; in what seiise^ 
and m wluU ground^t the identity of the two can be 
maintained. And by carefully analyzing the nature 
of onr impressions and eonTietionib to render more 
secure the steps by which we ascend to these sublime 
truths; and to expose more fully the errors and 
inconsistences by which such advance is too often 
impeded, the proper relation and depend^oe of 
the several parts and stages of the inquiry dis- 
turbed» and the connexion and force of the whole 
broken and destroyed. 

The importance and precise office of physical 
science in the support of DiTine truth, altogether, 
has been too commonly overlooked, or misunder- 
stood ; and often so totally misconceiTcd as to give 
rise to . the most unhappy pr^odices and lamentable 
hostility against It. 

Aeeovding to views of the subject^ not only popn* 
larly received, but even supported by the sanction of 
religious authority, the entire order and tendency of 
the inquiiy seems to be whdly mistaken and inverted. 



• Natural Tlieoloffy, p. 39. 

t Me^a*itic ^ Pabular Science^ toL L p. 41. 
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Natanl philosophy Is cooddered to engBgd the mind 
in the stud j of what are tenned second esnses:" sudt 

inquiries are supposed to have a direct tendency to 
withdraw the thoughts from the " first cause.** It 
i% therefore^ the badness of natnial theology to 
remedy this evil: though even nstursl theology is 
incompetent entirely to produce the desired effect; 
and the authority of lievelation must be called in to 
check the vain inqniries of reason; which, indeed, it 
is generally nfyt and better to avoid* and condemn 
altogether. 

Such is the confusion of ideas very commonly 
prevalent ; and which it is even considered impums 
to attempt to expose ! 

Tet» at thehaxardof oflfondingallsadi]w^dioei^ t 
I shall proceed to an unshrinking examinaHon of r 
the real order and connexion of the evidences of f 
physical science, natural theology, and EevelatioD, 1 
as mutually dependent upon and affecting es4^ other* i 

That illiterate fimatics should inireigh with all the 
bitterness of sincere bigotry against the cultivation 
of science, is less a matter of surprise than of pity. 
But to find a similar course pursued by those who 
are the professed disciples of a pmrer and moie 
raUonal creed, must be a suljeet of deep regret to 
every friend of truth. To find sentiments derogatory 
to the use of reason and the cultivation of the intel« 
leot^ cominig firom those who^ by learning, station^ 
and disiaeten ou|^t to be the ftiends and adveoites | 
. of all sound and rational acquirements; to hear the I 
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condemnation of physical research, as beset Mrith 
danger to reUgion, from those who ought to know its 
value as the sole basis of natoial theologyy mii8t» 
under any circatnstance^ be ngiettedt not only bj 
the advoeates of science as such, but above all» bj 
tlie real friends of religion. 

To that unfortunate deficiency in our systems of 
public education^ b j which physical science is piM- 
tically cKdnded, or^ at best, degraded to a veiy 
secondary rank, we must ascribe the deplorably low 
views of its nature and value which pervade the 
writings of niaiiy» who^ in other respecti^ are among 
the brightest ornaments of the Gharch and die Uni* 
versities. They are perpetually representing these 
pursuits as solely concerned with the dominion of 
man over the material elemental and solely appliedt 
or applicable, to the arts of life. Thus incompetent 
to appreciate the high intellectual and moral influ- 
ence of a devotion to the study of nature, they are 
sometimes led« not only to deny such influence^ but 
even to accuse these pursnits of a tendencj opposed 
to all religions Impressions. 

No efTectual remedy for such a state of things will 
probably be found until physical science shall be 
duly recognised as an meniUd branch of a libeial 
ednc8tion» especially In the Universities. So long as 
the public in general are unable to judge of scientific 
pretensions, philosophy will be degraded by the pre- 
tensions of quackoiy : and this will give a colour to 
the accusations of bigolij: the pabUc mind will be 
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imposed apon hj the misrepieeentatione of enitf 
Jesuitism, or the decIamaUom of blind fanatifism. 

To expose such miscbievons errors is one main 
object of the ensuing pages. / 

But it is to be hoped that tliis state of things may 
not continue. It is to be hoped on ewy aecdnnU 
for the sake of sodety itself as weD as of sdmioe; 
for the sake of the ^neral intellectual improvement 
of mankind, as weli as of the encouragement of 
research; and above all, for the sake of the mond 
and rehgious influence which tme sdenee new can 
fail to secure as affording the sole rational foundation 
of natural theology, and by consequence of all further 
religions truth. 

And it, as indeed there seems abundant promise 
may before long be the case, the course of public 
opinion shall take a durection in accordance with the 
just chums of physical science^ how infinitely more 
pernicious will it be that this absud and unhappy 
hostility should be cherished and kept up, on the 
part of those who ought to he the ministers and 
disseounators of truth* 

To ezposci thefl» sneh misdbienma enors as those 
just adverted to^ to explain the veal bearing of phy- 
sical science, and vindicate its essential services to 
natural theology, and in its consequences to rcTealed 
reUgion also^ fonns a main olyeet of my disenssion. 
The attainment of tins otject reqaiiea a doeer esami* 
nation into some of the first prindpleB of the subject, 
to which too little attention has hitherto been paid* 
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and this brings us into doee coanexion with the 
essential natuie of the greet ndes ef iadnctieii^ as 
established and explained by their iOiistrioiis pro- 

|H)undcr: and more especially as contrasted with the 
sources of false philosopUj, and erroneous theory, 
irhleh he has happily designated and classified nnder 
Iheaameof "^Idola;" (the &lse ^vinities iriiich the 
mind Is vpt to false as the ol^eets of its worddp^ and 
at \vh()be shrine truth is often sacrificed ;) — a portion 
of his argument^ which is found more full of valuable 
instinctioiiv the more extensiveljr it is examined and 
afipfied. 
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SECTION L 

EVIDENCE OF PHYSICAL TRUTH. 
THE INDUCTIVE METHOD. 



'*T1iero k » Mrtda analogy, constancy, and ani&nnttx, b iSm plieno- 

menn or api>oanvnces of nature, which nro n foondatron for geBcral rulc«| 
and theso arc a graiunuur for tlic undcrstaading of nature, or that teriea 
of <tfocta ia the visiUo world, wh<»«b/ we are enablod to fiirceoe wluK 
trOl oQiM tofiM ia Hm iMlnnl eouM «f tttafh* 

Uaque adoo Batnn, una cadcm temper atqua molt^tlez, diqiorib«yi 



ItUroductum. 

The Inductive Philosopliy stands forth as the dis- 
tinguishing boast of modern intellectual advance* 
ment» and the prolific source of innumerable adTfta- 
tageBr— mental, moral* and physicaL It haa opened 
the path now nnitersally recognised as alone leading 
to the correct interj>retation of nature; of that 
stupendous order of taried existence, and incenant 
activity of caiua1ioD» with whieh we are annmuided 
and filled. It ia justly charaeteriied at a malfaod 
framed in conformity to experience; and staada 
essentially opposed to those artificial systems of 
former ages, which were but the vain chimeras of 
minda bewildered in the obscuritiea of Terbal myatl- 
eiBm» or deluded by the conoeita of gratoitoiiB hypo* 
thesis ; systems which cramped all energy of thought 
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and inveiitioii* and fettered all freedom of opiinoii 

and discussion. Bj a combination of vague and 
unmeaning abstractions, involved in a pedantic jar- 
gon of emptj termi^ the schoIaBtio disputants 
thought to settle the order of natural cuama, and 
determine what mmi be the character of physical 
laws. From a few abstract, and those hardly intel- 
ligible, arbitrary })ositions, thej atfucted to advance^ 
by the mere sabtUtj of tiieir reasonii^ powei% to a 
ooniprehenslon of Ae entire system of the material 
nniverse. 

But the appeal to experiment and observation, 
and the high and inue phy^cal philosophy inenkated 
by Bacon, and practically folloired up by Galileo^ 
Newton, and their successors, soon established the 
dominion of principles, at once more correct and 
rational, and better suited to the limited range of 
the human iacultieSi By the humble unpretending 
path cf the inductlTo method, all the great tilumphs 
of physical discovery have been achieved; hy a 
steady adherence to its principles, can we alone 
exfeet the further extension of natural knowledge; 
and so long as they are adhered to, we can asdgn 
no limit to the prog^ssive advance which may be 
made. And minds duly impressed with the sub- 
limity of those inquiries which the contemplation of 
the oniveise suggest!^ will easily recognise the truth 
and value of this method. They pcroelTeb in the ielb» 
rence to observation and experience, an appeal to the 
sole authority of nature : they would interrogate her 
inher own langoagvb wd in the leplies to those inteii- 
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rogataiiefl^ afforded bj experimental resulta^ acknow- 
ledge the onlj real testimony to phjgical iratli;-^ 

the only means by which the laws of the uiaterial 
world can be successfully elicited aad established; 
and by which aimpUctty and order are ednced oat of 
the Tast mass and (as might appear) ineztiieabia 
complexity of accumulated phenomena. 

The chiims of the Inductive Philosophy are in- 
deed now generally allowed* and its praises held 
Ibrth ; BtiII> not unfrequentl j, even 
encomiasts entertain very indistinct notions of the 
real nature of the system they support, and it be- 
comes the more necessary to examine carefully ike 
naiure of the reaeoningt and the general premie ff 
ihe emdence, by which experimental laws, wad physi* 
cal truths, are substantiated ; and this, in fact, is 
what is meant by the ex})i cssions so commonly used, 
the inductive method*'* ^ the inductive logics" 
experimental eTtdence^" and the like. The objeei 
of the present section is to analyze their meaning, 
and endeavour to exemplify and elucidate the nature 
of our convictiona and inferenees* in these branches 
of knowledge; the degree of certainty of whkh 
they are susceptible ; and the sources of fiiilure and 
error to ^v]ncl^ w e are most exposed in the prosecu- 
tion of physical inquiry, without some well-grounded 
principles of this kind as oor goide. And withoiii 
restrictbg onnelves to too Ibrmal and tediniesl a 
method, to examine briefly the real nature of the 
inductive process : and to illustrate, by familiar ex- 
amples, wherein the most essential and ehanwtetistio 
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leatuietof lmf«efti0eeTideiioecoii8i8t» ' 
mi the one Kftnd hmn the mere evidenee of our 

senses, and on the other from demonstration. 

Meatmg aud Nature qf Inductimu 
At tba present daj, so oommon it the use of the 

term " Inductive Philosophy," that, it may be pre- 
sumed* there are few persons who have not at least 
some ^prehension of the sort of inYcst^geiieii 
whldi it fa used to designate* 

In its more general signification, this term is 
employed to describe the entire method of modem 
pbjncsl scienoeb as peeuliailj chancterized bj rest- 
ing on the appeal to experiment and observation 
alone; and as contra-distinguished fiem the seho- 
lastic systems, which proposed to reason downwards 
from abstract principles to natural laws and pheno- 
mena: the indnctiTe^ on the eontiaiy, ascends from 
observed phenomena to geneial laws and abatrMt - 
principles. 

In its more limited senses however, " induction* 
is nndeistood to signify the piooesB of inferring and 
collecting genersl results, general fiiets^ or ^'iaws^** 
from a number of particular instances, carefully 
established on actual experimental evidence. It is 
the nature of the proeessb thna derignated, and the 
priadplee on which it is condacted» that we propose 
to eiqilain and comment upon. 

Kow, it is clear that the first step in such a pro- 
cesi» must be the collection and classificati<m of n 
number of paitiealar phen o m e na: the caieibl e»- 
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. nunation of a number of individual eaaea^ in order 
to dlscoYer some oommoa pfopertj or ci rwmwtin ee 
in wbieh ihejr all agrees amid manj othm in nUdi 
they differ*. ^ 
Does then the process consist merelj in thisi, thai 
we examine eoery individoal of a daai^ or mmber of 
objects before ur, and, finding eaeb one to powcoi a 

particular property, affirni that as a common pro- 
perty of the class ? This» certaiulj, would imj^j no 
exercise of reasonings and would bardljr be wottfaj 
the name of induction. We should be uerelf 
affirming a proposition for whose truth we had the 
direct evidence of our senses. Yet perhaps among 
cases even of this 8ort» there may exist mudi diffiar* 
enoe as to the extent and hbour of the leooaidk urn 
may hm to go through, in detecting the one pro- 
perty, "which is common to all the individual cases, 
and constitutes the characteristic by wliich we give 
them a common classification and a genetie nameu 
TTie point in which all the examined instances agrees 
may, indeed, be manifest at first sigLt. But, again, 
it may be far otherwise ; and though we liave all the 
cases before n% (eq>edally if they be nmnsms^) il 
may yet require no smsll labour and skill to iueeeed 
in tracing out what the property or circumstance is 
in which they all agree, amidst a variety of others 
in which they differ. The first case requires notbing 
further than the hare iospeetioii of the fnstangf 

• TlJi hihigiiig ia,* as it w«n^ of ftcA loliMx, ni 
lobonUi^ witaMM^ WIS (nMly the srijiMitesr «Mee» 
ti^'ctlniwy^. 
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The klter inaj call forth mach diseriminatiTe ticfll. 

TliG former is the work of the mere collector: the 
latter may involve that of the philosopher. But ia 
an J case otber than the most immediateljr obvious 
theie ia ilua to be remarked ; and it ia deaerviqg of 
particular attention : it is almost certain that, in the 
first instance, the mind will conjectui-ally fix upon 
aome property, which is imagined (whether coneedy 
or not) moat lilcely to be the common one 8oqg)it» 
long before a eomplete examination of aH the Indi- 
vid uals Las taken place*. 

Let us suppose, on the other hand, that we have 
not off the individual &cta befofe ua. We obeerve 
a certain number of them» and findbg them agree 
in some property, we are almost invariably prone at 
once to infer, that all the rest possess it likewise. 
We infer more tiban ve see. There ia certainly a 
stfong natoral tenden^ in the human mind (even 
upon veiy dight apparent grounds) to advance from 
intli\iclual facts to general conclusions, — to hazard 
inferences from the known to the unknown. 

Gfrnrndt qf InducUm Omduikm* 

We have then next to inquire with wliat reason- 
able confidence can we make such inference! For 
Instance^ suppose tliat foelinganumber of baHa in.a 

bag, we take out a few, and, finding them whiter 
infer that all the balls in tlie bag are white : is this 
a Intimate induction! Ia it correct reasoning; ia 

• 8ef Sir John Iloxschels Introductory JJitcourse on Naturtd 
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it not rather a most groundless presumption? Yet 
it may be asked, does it not 2>o88e88 all the chamo* 
teristics of induction, as they have been laid down 
b/ some logical wiitenl For wfamlii does the 
case we bare supposed, dillbr from their commonly 
cited example: " This, tliat, and the other loadstone^ 
attracts iron, — therefore all loadstones doP Or 
why Is not the former of theso Instances as good 
reasoning as the latter! 

In the case of the balls, we cannot assign or 
imagine any reason why one should be white because 
others are so; any supposable connexion between 
the dremnstanee of the balls being togetfaw in the 
bagt and their colour. There is no tenden^ to 
fancy or expect it. On tlie other hand, in the 
case of the loadstone, having observed the eftect^ 
in a few instances^ we feel a natnral tendenqr to 
imagine that the same magnetic property snbdsls 
whenever we perceive tlie same external charao- . 
teristics. We cannot avoid being persuaded that 
there is a connexion between that particular daik« 
ness of colour, weight* haxdnessb textursb &o*» hj 
which we recognise the mlneta!, and e magnelfo ' 
power, though ^ve may be at a loss to explain or 
assign the ground for it. 

Yet the only thing which seems at all to wanant 
the induction from a limited number of instance^ 
is the rmtonoNenett of such aa intuitiTS persuasion. 
When, therefore, we have only a limited number of 
instances* which we can examine (and such is the 

0 
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GMO» in faet» in almost all physieiil Inquiries,) no 
inductive inferences can properly be made, unless 
wo feel assured of some probable ground for expect- 
ing a common connexion to subsist between the 
individnal cases. Can we^ then* sneceed in tiaoing 
any probable prindple to irbieh tlie enstonoe of 
such a ]>er8ua8ion ma) bo traced ?- — Can wc analyse 
it np to any rational ground of belief? This is a 
most important point of our inquiij ; and to it oar 
attenUon must next be diieeted. (See Noto A«) 

* « 

Now tbeio is one grand, fundamental prindpls^ 
irithont wliiflli no induction of laws fkom particulsr 

instances, no genci-alizations of individual truths, no 
regular or systematic study of nature, could ever 
proceed : and this is our eouTiction of a permanence 
and nntfonnity in the order of natural things: our 
belief that that which has happened in succession 
for days and years past, will, under tlie same circum- 
stances^ continue to happen for time to come: our 
persuasion that what so tskes place in one instance^ 
in one places will and does take phice» under the 
same concKtions» in all other instances, and in all 
other places. We suppose, that is, that nature it to 
conitit u Ud t that there exists tome principle of undo- 
viati^g ngttlaiity in tlie connexion of qualities and 
propertiei^ of causes and efflwts^ even though we 
should fiul in always tracing it. 
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This belief undoubtedly exists and operates in 
very difTcrcut degrees in different minds. But a 
sluue of ili, at least* is so imWenal» that some meta* 
pliysicians have been disposed to tegaid it as eontti- 
tuting one of the inherent principles of our nature*. 
Thus, the most ignorant person infers that the sun 
will rise to-morrow, and for succeeding days and 
years, becanse he has so regularly iritaessed it 
before ; and that a stone fiills to the ground as con* 
Btantly in America as in Europe. 

In the limited form in which we conmiODly notice 
the operation of this sort of intnitiye persoasiony it 
certainly does not amount to anything like a philo* 
sophical conviction of the uniformity of natural 
causes. It is, doubtless, restricted to certain iso- 
lated classes of facts, which in all their circumstances 
are constantly foiling under the observatioD. In 
those limited instances, the indiTidoal, peihapi^ 
relies on their recurrence from mere habit, wliich 
probably does not produce in his mind any general 
belief that other events beyond the limits of his 
observation are regulated by any like constant nnlp 
Ibrmity. Nor vfhen the idea is suggested is he able 
to perceive the force of the inference from analogy; 
but, probably, imagines all things beyond the pre- 
cise extent of his observation to be destitute of any 
deteiminate ofder, and the coarse of events In 

* Bcid nd Tnigot oonndMr it aa vhbuto pifaMipli sf the 
hnnan niad. Bcid calls it specifically " Tho indnsli?« pri» 

01 



20 EVIDENCE OP PHYSICAL TRUTH. 



pfcnoral, cither under tlie dominion of arbitrary 
ageucjTy or abaudoued to chance or blind destiny. 

In proportkii* boweyert as the mind is more cul* 
timitod, and man aeeustomed to reflect and reason 
on the objects continually presented to his senses, 
he is naturally* and oven unconsciously* led to en- 
laige his pemoaaion of the geneial iMurrence of 
natnnd phenomena, in the same order in which he 
has sevend times witnessed it This persuasion 
easily extends itself to a great Yaricty of particular 
instances^ in whicli its correctness is soon verified 
by observation. The same habitual judgment thus 
gains strength by every houi^s experience. The 
confidence with which the mind calculates, as it 
were, upon the permanence of a certain order in 
physical eventsb increases with lapldly-accnmulaAini^ 
fbroe; and the improvement of the Acuities by 
study, and the enlargement of our stores of infor- 
mation from wider observation of physical facts, 
soon begins to induce the habit of extending our 
persnasioii of the uniformity of natural causes^ be- 
yond the mere bounds of fhmillar phenomena, to 
those which are placed out of our immediate exa- 
mination, but which we como naturally to imagine 
must be rcigulated by a like eonataney* 

Founded, then, on the natural constitution ef the 
human mind, confirmed by daily experience, and 
verified by every advance in the accurate study both 
of mental and material phenomena, the belief in 
iStiB existence of this unifoimity beoomeib in tetb 
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the Ijasis of all acquisition of knowledge* aod 
enables iu» vithout heutation* to advanoe in ear 
condanons from the known to the unknewi^ fioot 

truths actually before us and within our reach, to 
those which may be liidden from us, or bejond the 
limits of sensible experience. 

The belief in the nnifoimitj and pennanenoe of 
natural order, combined with, and peihape depen- 
dent on, the tendency of the human mind to gene- 
ralize its observations, unite to supply, as it were^ 
at once tlie first impulse and primary elements of 
philosophle iuTestigation* But it is further neee^ 
sary Uiat much care and skill be employed in tlie 
direction and tise of them before they can produce 
any substantial results. We have then further to 
inquire how this is to be done; and we shall find 
that the models by which we must be guided, aie to 
be found in the careful and extended study of 
already established natural relations. 



Antecedent Probabiliti^ in JnducUtnu 

The principles by which we are to be guided in 
advancing to sound generalizations of observed phj- 
steal relations, must be those derived from the earo* 
All study and comparison of audi genenlinlioiit 
previously confirmed in other con*espond!ng in- 
stances, which will suggest probabilities antecedent 
to actual experience. 

It will he to little puxpose that we are pe is w ded 
of the existence of Mm unilbnnity In neilml bw]^ 
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unless we have this guide to assist in tracing what 
the |»rincipl6 of uniformitj is iu aujr particular case 
Withoat such asnstance^ we may go on cdleetiiy 
and olwcmog a Tiist number of facts* and yet anife 
at no conclusions, or only at such as are altogether 
empty and irisionaiy. 

As we haTO already remarkedt that merdy to 
alfiim what we oiMerre in common of a number of 
indiTiduaH all of which are before us. Is hardly 
worthy the name of an induction, so it is a Yiolatiott 
of all just induction to inler a general proper^ finora 
too limited a number of instances. But^riiat conati» 
tntcs the ns/kktU number of instances must depend 
on the nature of the case, and the experience and 
|)0wer of judgment possessed by the inquirer. 

And if we fidl into the enor of too mtM an in- 
duction, the usual cause of such error is rather tliaft 
the induction is wanting in a just princi]>le of pro- 
bability in our first coiyecture^ or that we have pro- 
ceeded on the supposition of a wrong sort of leli^ 
tion. It is this which has commonly mvA more to 

do with the justness of our conclusion than the 
mere number of instances collected. And, on the 
other hand, it often happens that a Teiy few in- 
stances^ or eren almost a single instance^ bare besn 
admitted without question as a sufficient Terificatioo : 
but this has depended entirely on the justness of tlie 
assumed relation. 

We wifl iUnstmte these lemaika by a ^ ck- 
amplest bolih of successfbl and unsneeenfid inteo* 
tionsb in different departments of science. 
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1. Newton, on pmlng a mj of light thiongli a 
prism of glnss, fonnd it sepmted into oolonred imj*; 

and measuring the proportion in which it is thas 
spread out, or ** dispersed," announced that propor- 
tion as the general law of prismatic dispersion. 

Dr. Lucas repeated the exp^ment; Imt assigned 
a muck less proportion as the law. Both parties posi- 
tively maintained the correctness of their rc8|>ective 
conclusions. But they had both argued on a faultj 
ground of induction: they had each taken for 
granted that their prisms ought to act equally on 
Ught. The fact was, they had used different sorts 
of glass, which vary considerably in dispersive 
power. 

This is remarkable as one of the very few instaneea 
in which Newton failed in an induction ; but such 

failures are instructive; for we learn to observe the 
reason of the error. It was manifestly from neglect- 
ing to consider, in this case^ what pr^MUiJ^ thera 
would beb premoui to lrm( that difoent aotti of 
glass should possess the same disperrfve power. 

On the other hand, Newton's capital result that 
" to the same ray ever belongs the same refraogi- 
bility,** (the media being the samcb) is a eondnsioi^ 
indeed, of a most general nature^ and whidi uniTsnal 
ex]>erience has amply confirmed, but it was founded 
on a very limited induction derived from prismatio 
experiments withy at most» three or four diffiraii 
media. 

2. The early hittoiy of astronomy la Ibll of 
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examples of the compatibilitj of accumulated obser- 
vatton with the ivant of satisfiustoiy indnction. The 
ancient astronomers were indefiitigable in the dili* 

gence with which thej amassed observations. But 
they constructed out of them no theoij which could 
attain a real peimanence. The ajttem ef Ptolemy 
sufficed to a certain extent to represent the obsenred 
motions of the planets. Tlie advance in accuracy 
of observations^ however, soon required correspond* 
ing improTcments in the system ; which was obliged 
to be modified to accord with them : biit» at length, 
the immense complexity introduced by the cycles 
and epicycles wiiich were necessary to account for 
the apparent motions^ began to induce a persuasion 
that such complication could not be the real law of 
nature : juster principles were therefore to be sought. 
No astronomer ever laboured more sedulously in 
making and recording observations, than Tycho 
Brabe. But though |iersnaded of the insufficiency 
of the Ptolemdc hypotheds^ he did not sncooed in 
constnicting a better : not from deficiency of facts, 
but from his strangely-erroneous assumption of a 
guiding theoretical principle. 

Kepler worked upon Tycho^s materials. The 
labour which he bestowed on calculation was abso* 
lutely incredible. But theory after theory was 
adopted and rejected, because he had not any other 
guide than landom eo^jectuie^ and nothhag but the 
aeemate cakolation of every detail could suffice to 
put those conjectures to the test Ho had not 
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lighted on any happy groimd of antecedent proba' 
biliijf. Wlien* however, at last, he did seise ujion 
the true lav of iiatiii% fhe nitmeiical Terificalioii 
was peiibefc and decisive; and when thus estabUdied 
in the single iustancc of the planet Mars, it is 
extremely instructive to observe the rapidity and 
facility with which the infinence was extended to 
the whole aolar system. 

AVhen the laws of the motion of one planet were 
established, a single conjecture sufficed to point out, 
with the highest degree of probability, the laws of 
all the other phinetaij orbits: and a single calcula- 
tion to veriiy it The difference was, that there 
was now a ground of antcce(knt probability; a pre* 
sumption of a guiding resemblance, which (though 
not strictly pioved) was yet such as to leave no 
doubt that It had aome foundation in nature. 



Awdqgsf tke Grmmd of ankeeieni PrMbUUiif* 

TttUfl^ then, it la manifest, thai to posses* aoino 
reasonable ground of antecedent probability, as a 

guide to our conclusion, is absolutely essential to 
physical induction* Aud we cannot employ the 
term correctly in its higher seos^ (as lefeni^g to 
anything above a mere collection of instance^) with- 
out meaning to Include specially the notion of a ftif . 
presumption of some relation, in virtue of wliich we 
can argue from tlie known to the unknown; and 
infer that thoae casei which ve jo |io| lee, are pio- 
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bably connected with those which we do. This con- 
stitutes one most essential characteristic of the 
indactire process ; aad without it» assuiedlj we can 
never advance to a sabttaatial eoncliuion. We 
must always* then, consider tiie inductive metbod as 
refcrrinfi:, not mcrcl}' to tlic accumuhition of in- 
stances, but as intolting i/w idea of som presiding 
ttmeeptifm^ iome gmding principle^ ^ prettmud «on- 
neiion oimI probaUe retaUon between the fteta on 
which we are reasoning. 

In replying, then, to the inquiry. What constitutes 
the ground of ante ce dent probability, so essential to 
a good induction ? it will be almost appaient^ from 
tbe examples already dted, that the main ground is 
that aflforded by tlie comparison of one class of phe^ 
nomena wii/$ anoUter : the ])erception of a parallelism 
in their reqieetive conditions: tbe existence of an 
AKALOOT between them. 

Tbe snccesi^ then, with whidi induction may be 
cnn ied on, depends on the just appreciation of such 
t mi lis of analogy. This can only be attained by a 
habit of cautioudy comparing our presumed gene* 
ralimtion with already established laws. One induc- 
tion must be the guide to another. We must seek 
to interpret nature in agreement with her own 
principles abeady displayed. Every real natural 
truth, we may be assured, will be in haimony ivith 
other parts of the great series and scale of natortl 
truth. With this our liypothesis must be in accord- 
ance ; to ascertain and verify such accordance is the 
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aim of the true philosopher; and it is entirely on 
the justness mth which it Is preserved thai the 
whole troth and saccess of induction depends. 

Observation cxliibits a certain law or relation 
among a particular class of facts. This suggests to 
the mind of the philosopher the probability of the 
same rektion in another collection of facts, which 
leads to the belief that the cases are parallel. The 
relation bciug fimily established in one set of in« 
stances* he feels satisfied with even a slight indicac 
tion of it in the other. The conTiction of its pro- 
bability once foniied, a a cry few cases adduced serve 
to verify it. The experience of instances actnally 
tried» leads to the expectation of anal<^uB results 
In cases untried. But the essential point Is the real 
parallelhm of the cases. The hypothesis will be 
philosophical or uot, according to the extent and 
justness of the comparison which has suggested it. 

For example (I.) Experiment had diown that 
electricity in a high state of tension discharges itself 
with a flash ami a report. Li<[^htning and thunder 
exhibited an instance of a flash and a report The 
atmosphere was known to be susceptible of eleo* 
trical Influence. All this bad been ascertained, but 
no relation had been established between the cases. 
Other causes might possibly produce a flash and a 
report But the analcgy of dectricity presented 
Itself strongly to the philosophic mind of Fniaklln. 
By the string of a kite, as a conductor, he brought 
down the clectridtj of the cloadi^ which* on its 
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arrival at the ground, was regularly discharged with 
sparks, and the analogy converted into an identity. 

(2.) Eveij <nie had been aoeustomed fi>r ages, 
before the time of Newton, to observe^ that bodies 
fall to tlie ground as soon as support is withdrawn. 
They were equally familiar with the fact» that the 
moon ciienlatef periodically about the eaitlk Bat 
no one ever perceived any relation or imaginable 
connexion l)ctuceii these two classes of facts. Nay, 
the peripatetics, maintaining that the heavenly mo- 
tions were of an essentially different kind from the 
terrestrial, led men to the belief that these two cases 
could not possibly have any common relation. 

Tlie penetrating mind of Newton, however, in:- 
stauUy perceived a connexion between them* He 
conridered that a body launched into space would 
continue to move off in a straight line, unless made 
to deviate from that path hy the action of some other 
cause. Now the moon does not go off in a recti* 
linear path, but has her course continually Ami from 
such dhreeflon into a curvilinear orbit round the 
earth ; and the degree in which it is thus Ucnt, or 
tlie amount of de>iation from the straight course, ia 
in foet, so much of a real faU towards the earth : 
the moon is actually Hdlinglike a stone: and the 
amount of its fall can be measured; since astrono- 
mical observation has given the size and form of 
its orbit» and the rapidity of its motion, that i% 
the amount of the deviation. Also the amount 
of the fidl of a stone near the earth's surface 

I 

I . 
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is known. Il beeomes matter of calcnlatioa 
to compare thenu Newton made the comparison^ 

and found the two effects precisely in the inverse 
proportioa of the squares of the distances from the 
eartVs centre. This was the precise proportion 
which would agree with the supposition of thai law 
of central Ibroe^ wldch» mi abstract meebanical prin- 
ciples, ought to give rise to elliptic orbits, and to 
certain relations expressed by numerical laws between 
the magnitudes of those orbits and the motions in 
them. These were the werj same as those nnmeriesi 
relations which had been found hy Kepler long before 
to subsist in the planetaiy revolutions. 

Thus the single dieomstance of the amdogjf be- 
tween the moon*s motion and that of a stone fidlli^ 
to the ground, sufficed as a clue to the whole system 
of planetary motions, and the establishment of the 
principle of universal gravitation. 

(S.) Physical philosopheis had been long seding 
to establidi (what there was every reason to suspect) 
the existence of at least a close connexion, if not 
absolute identity, between electricity, galvanism, and 
magnetism. There were many points of resemblaiioe. 
in what was known of the nature of those agents; 
experiments had been multiplied, and many curious 
fiicts and results had been accumulated. But all 
this eoUectum if faeU had not afforded a real mim» 
turn. And the season wa% that the inquirers had 
been guided either by no principle of analogy^ or by 
such as was incorrect 
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The most poworfbl cleetiie forces had been re- 
sort cd to ; bnt no erolntion of galvanic influence, no 
sljoi'k, liowcver strong, would affect the magnetic 
needle. Experimenten were accustomed to witness 
tlie most intense eleclfie action when the current 
WIS broken^ or the aeemnnlated power disebargcd ; 
here, therefore, they exj)ecte<l to find the greatest 
effect of a magnetic kind. 

But these modes of action were of a kind offering 
no analogy to those reallf concerned in the cases in 
question. Th\% howerer, was not perceived, till 
Gilrsted discovered tlic true point of connexion of 
electricity and magnetism. He 8uccecded» by a very 
slight change in the arrangement from that with 
which his predeeessors had been so long and so 
fruitlessly working. By using an unhrohcn galvanic 
circuit, he instantly found an influence on the mag- 
netic needle: not bj vicdent concentration of forces 
but by a peculiar diffbsion of them. And the whole 
system of action by transverse enrrents was almost 
immediately developed cuid followed out into all its 
correlative trains of consequences. 

(4w) Newton pubUshed his Frindpia before any 
instance of the periodical letnm of a comet had been 
established, or even imagined. Yet, on comiiaring 
the masses of these bodies and their distances with 
those of the planets^ he canght an analogy, and did 
net hesitate to speak pedtlvely ci their describing 
ofbita almt the son» and to recommend to fbtore 
astronomers to verify their returns by comparison of 
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obsermti<utt*. It is nipcrfluoas to notice bow 

completely this idea has been bonic out by subse- 
quent discoTeries. 

(5.) In the extension of the law of gATitation 
from the lali of a stone on the earth to the motions 
of the most distant planet or the most erratie comeC» 
Vi c liavo a reinarkablo instance where a conclusion is 
niado (torn effects which we observe near us, to those 
of the some kind which are produced in tlte remotest 
regions of ^poee. Let ns compare this with a parslld 
case in time. We observe the dally fonnation of 
rounded pebbles by the action of the waves on Aug- 
ments of rock on the sca-shore; and we find the 
incessant eontannance of tliat action for a long time 
give rise to accumulated beds of shingle. 

Now, over large tracts of land, at considerable 
elevations above the sea, we find immense beds of 
pebbles presenting precisely the same appeaiance of 
rolled and ronnded fragment^ as those m now 
observe in the progress of foraiation in the sea. It 
is, then, by the same process of reasoning which 
connects the gravitation of a stone with that of the 
moon, or the remotest phinet or .comet, that m 
connect the formation of lieds of pebbles at the 
present day with that of similar beds in ages of 
remote antiquity, when the present diy land formed 
the bottom of the ocean; or» rather, iraa gradually 
emei^ng from it, tbron|^ anch a long ancoeaaioii 

* ScoPWiic|p^tikiiL]iiop.80;coir,3^aBdpi^ 
cikL 
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of ages as wonM alone aufllee Ibr tlio prodaeiion 

of the immense beds of rolled gravel which we 
find deposited oyer a huge part of the surfiico of 
the ^obe. 

Fmxe ^ Pfyneal Amakgm* 

PmuMOPHiaAL !ndaetioii» tlioii* proceeds nuunlj bj 
seizing upon iinalogies between known orders of 

facts, known relations of cause and o fleet, and cases 
where the existence of such relations is unknown, 
but wbete the cirenmstanees render it probable that 
th^ also subsist. Sueb eirenmstaaees, peibaps quite 
casnal and unimportant in tlie eyes of the ordinary 
observer, suggest in an instant, to the practised mind 
of the philosophical inqnuner, a train of relations in 
vbieh the analogy is maintained. He proceeds to 
verify his idea: a single experimental instance often 
suffices to confirm it ; and at most, a very few repe* 
titions and variations in the circumstances and eon- 
ditionub satisfy bim that bis analogy is oorrect» and 
the nnUbrmlty of the kw by which physical action 
is determined becomes established. 

In fiict» so essential to induction is the dependenea 
<m anakgy* that in the veiy use of the teimi^ 
^ obsorvaHon*" experience^** and the like^ by many 
writers, to describe the grounds of our belief in phy- 
sical events, it is evident that they mean to include 
emiUialhf the reference to anaio^i/, and not barely to 
Acts actnally witnessed. Unless this be the cise^ 

I 

I 
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indeed, their meaning^ would, in some cases, be 
involved in absurdity and contradiction. 

Thofli then* the most important part of tbe procese 
of indnotloa conaists in winng upon the probable 
connecting relation by wMeb we can extend nvbttt 
we observe in a few cases to all. In proportion to 
the justness of this assumption, and the correctn^a 
of onr judgment in tracing and adopting i4» vnUl the 
induction be raceessluL The methods by idrfoh ft 
facility in discovering such relation^ and a readiness 
in forming such judgment, may be attained and 
improved, are precisely the oljects principally to be 
kept in viev by the phOosophicsl student who would 
prepare himself for the work of interpreting the 
phenomena of the natural world. The analogies to 
be pursued must be those suggested from already* 
ascertained laws and relations. TbS% in proportioii 
to tbe extent of the inquirei^s previous knowledge of 
such relations subsisting in other parts of nature, 
will be his means of guidance to a correct train of 
inference in that before him. 

And be who has^ eVen to a limited extent, been 
led to observe the connexion between one class of 
physical truths and another, will almost uuoonsoi* 
ously acquire a tendency to perceive such relations 
among the ftcts continually presented to him. The 
truth of the remark to which we have been tiras 
led is amply confirmed by the history of philosophical 
discovery. 

In point of &ct» discoverim^ eommonlj termed 
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inductive, hare very seldom been really attained by 
the mere processof amassing collections of individual 
ikete. It has been almost in wtably the ease that 
hypothesis has preceded observation ; and that the 
discoverer has in truth only vcriiied, by an appeal to 
experiment, the general theory which he had already 
imagined. The happy selection of such hypotheses 
is that which ehaiacterisea^ and in fiict eonstitutes^ 
philosophical genius. And a just appreeiaUon of the 
use of such imaginary provisional assumptions, emi- 
nently distinguishes the rational inquirer from the 
speeulatiTe visioDaij. The true philosopher neither 
discards hypothesis on the one hand, nor yields him- 
self up to it on the other; but mtes it at its proper 
value, and turns it to its legitimate use. Ue is 
always road/ to r^eet an assumed theory the moment 
he finds it unsupported by fiiet: but if it be once 
duly subetsntiated, to adopt it, and be prepared to 
follow it out into all its legitimate consequences, 
however at variance with received notions^-however 
contrsiy to established prq|udices— -however opposed 
to the prepossesrioni^ the bigotry, the cheiidied 
delusions of mankind. 

And the more extensive his acquaintance with 
nature, the more finnly is he impressed with the 
belief that some such relation must subsist in all 
cases^ however limited a portion of it he may be 
able actually to trace. And it is by the exercise of 
an unusual skill in this way, that the greatest philo- 
•ophers haye been able to achieve their tiinmidia in 
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the redaction of &cts under the dominion of general 
laws. 

But important as these natural analogies are to 
tho philosopher, they are yet of a uaturo which 
renders it difficult to make them generally appre- 
ciated : and» uulees by actual and attentive atudy of 
phymcal science^ it Is difficult to convey an adequate 
conception of the irresistible claim to acceptance 
vith which they present themselves to the mind of 
a person even moderately verBed in such inquiries. 
Yet they are^ in foct^ no more than extensions of 
the very same elements of thought* which seem 
implanted in our nature ; by which all our acquaint- 
ance with sensible objects is, in tho first instance* 
acquired; and by which we are continually and 
unconsciously storing our minds with that knowledge 
which is so necessary for all the purposes of our 
exist (nice ; — those iiatuial i>ersuasions upon which all 
uniform convictions* and all consistent conduct* is 
based ;---and without which life would be a oontinned 
state of infiuMj. 

■ 

♦ 

It is not» p6iii^[i% until we come to contemplate 
natural phenomena, exhibited In the form of nume* 

rical results, and find those data reducible to mathe- 
matical laws, that we fully appreciate the reality and 
exactness of that uniformi^ by which all natosa 
woiki. The coincidence witli lacli law% la that 
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which, above all others, impiesses as with the con* 
Tietion of iDwiable order and noilomiiij fterrading 
the material univerae. 

We find this, ill the first instance^ in the reduc- 
tion of vast collections of observed ntimerical resulti^ 
under flimple mathematical fommlaa.. But the more 
extended application of mathematical analysia povei^ 
follj aogmenta the impresdon produced on our 
minds by the conspii in*,^ inductions, and corroborating 
genendizations» of purcljr phjacal investigations. 
From acme one veiy aimple^ remote^ and abitiaet 
datom, obtained from elementary phjrsical ftcti^ m 
often proceed by pui-ely mathematical reasoning, 
perhaps through a long and intricate deduction, 
wliich at length brings ns to the eoaelo8ion» that» 
nnder certain conditions^ a pnrUcnlar kind of action 
ought to take pUee; and even the preeise amount 
of its effects ought to be such as are given by a 
certain analytical expression. The results of obser- 
mtien ezactlj accord ivith these dednctions; and 
eren the minutest Tariatfons in the efibets are 
exactly represeuted by calculation from the formula ' 
of theoiy. 

We liave ocessionaUy sh^gnlar ezemplifications of 
the eadstence of recondite jnindplea of analogj, in 
the coincidence of phenomena irlth the symbolical 
iodications of mathematical analysis. A mathema* 
tical formuhi is found* which expresses the law of a 
certain class of phenomena. Hie analytical language 
of symbols admiti^ peih^ of eeitain cSiangei^ or 



Digitized by Googlc 



THB OffDirCnVB HEIBOIk 37 

embraces certain eaaea, not at all contemplated in 
the first nnmerical establishment of the hw; but 
dc))endent purely upon abstract algebnIcBl rales and 

transformations. These symbolical cbangtjs shall be 
found to have physical cases exactly oonespondiiig 
to them. 

In the higher departments of physical option 
this lias been most surprisingiy exemplified. We 
need only cite the niarrellous prediction of the 
conversion of plane into circular polarization of 
Iight» by two internal reflections in glassy made and 
verified by BL Fresnel, entirely upon the strength of 
certain mechanical and mathematical analogies. **A 
conclusion.** (as Professor Forbes justly remarks*) 

which no general acuteness coold haTo fo re s een ; 
and which was founded on the meie analogj of cei^ 
tain interpretations of imaginary ezpiesrieiis* The 
mere reasoner about phenomena could never have 
arrived at the result, — ^the mere mathematician 
would have repudiated a deduction founded upon 
analogy akme** 

/ndbdion im Naimrd SuUnj^ 

Thebs ii^ peihapfl^ no branch of fldenca in wiiidi 
the use of analogy as subsenrient to the pr oc e s s of 

induction, is more conspicuously and instructively 
displayed than in comparative anatomy and physiiH 
logy. Thus Cuvierf emphaticallj lemaiks that 
* Oa MiitMliM iltel^ JBIM fl«^ 
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a naturalist, in his researches, happening to find 
only a lioof, directly and certainly infers that it >va8 
associated with grinding teeth, having flat surfaces, 
A long alimentary canal, a largo stomach, or several ; 
and many other similar characteristics. Yet such 
conclusions arc of a nature strictly inductive. 
Again, tho system of the organs of motion is 
universally found to be so adjusted, that a variation 
in the foi-m of one bono is invariably accompanied 
by variations more or less in all the others. Thus 
in any new case which may present itself, from a 
single bone the skilful naturalist will often be able 
to infer the form of the whole skeleton. On what 
docs the legitimacy of such inferences depend : on 
what ground of confidence can such reasoning be 
pursued, but on the assurance of those unfailing 
l)rinciples of analogy which unquestionably pervade 
the entire range of organized nature, and thus sup- 
ply the main ground of stability to these inductive 
conclusions. 

That whenever a new plant or animal is dis- 
covered, we should never come to any thing ano- 
malous or at variance with systematic order; but 
that, even in those instances which are apparently 
the most unlike any previously known, the skilful 
naturalist should always succeed in assigning to the 
production in question its precise place in tho scale 
and order of organized beings, and that all fresh dis- 
coveries should but fill up blanks in the scheme, is 
the strongest proof of the existence of some prin- 
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ciple of tlie most recondite tmiibniiitj thronglioat 

all tbe modifications of organized structures. In 
fact, to elucidate and develope such principles of 
imiformitjr and analogy, has been the Teiy olyect of 
the hibouTS of the most eminent natnmlists; and 
the best proof of tiie actual proTalence and ad- 
mirable unity of those pnnciples is found in the 
increasing simplicity to which the arraqgement of 
natural classes has been reduced. . 

Thus the researches of CuTier reduce the laira of 
animated existence to only four ])riiicipal *' types,** 
or general schemes of organization, founded on the 
presence or absence of Tcrtebrs^ after trhich (as he 
observes,) all animals appear to haTc been modelled ; 
and of which the subordinate dividons are only 
comparatively slight niodiheations, founded on the 
deirelopement or addition of certain parts, which 
produce no essential change in the original plan: 
viz., 1. The Vertebrate, ^th bony skeletons; 2. The 
Mollusca, soft, with shells ; S. The A rticulata, jointed 
or ringed ; 4. Tlie Radiata, or zoophytes. 

Within the limits of each of these four classes^ 
Cttvier traced a precise set of analogies among all 
their varions subdivisions; so that for every member 
or organ in one ppecics, there was to he found in- 
variably some member or oigan in all the othei% 
holding exactly the same place in relation to the 
general structure and nature of fhe animal; and 
thus between the two extreme Instances which fiill 
under any one class, though there might exist the 
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utmost possiblo dUimUariiy in every respect, yet 
there was found the closest aiialogj/ ; in every crea- 
ture of that class could be |K>inted out by the skil- 
ful comporatiTe anatomist, an exact cotye ^ powdtow 
in the natnie and oiiice of eveiy part lelatite to the 
nature of the animal, though bearing not the 
slightest resemblance* When, however, these great 
classes themselves were compared together, such 
analogy leemed to bo no further tiaoeahle. Each 
daaa aeemed to indade a distinet plan of oigaai» 
tioD, possessing an nnity within itself, hot not appoF 
rently related to that of the other classes. But 
these views liave been pushed further; another 
adiool of physiologisti^ among whom Geoffiej St- 
Hilaiie stands most conspicuous, have contended 
that even these breaks between the four classes may 
be filled up, and new principles of analogy deve- 
loped and ti-aced out, by which these apparently dis- 
tinct plana of organization may bo shown to have A 
common system of relation; and thns throngfaont 
all classes, a principle of still more recondite con- 
nexion be perceived. 

Ihis principle carried out to its full extent, has 
been named the ^ nnity of phui or of compositiooy" 
or the theory of analogues,** and the particular 
views of structure by which it is upheld, have been 
designated as the " equilibnzation of organs,** or 
other similar names. While» however* the main 
ptindple of the reality of Mme fuch ■yatem of pil. 
mitive tjpea ia univenoll j lecagnlied hj natnnJiat^ 
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yet considerable difference of opinion prevails as to 
Uie details of its application, and as to the extent to 
vfbkk it may be followed out. And the question 
vrhUAk has thus urisen has oeeaatoned eoiuidenible 
eontroTeny between the. partisans of the two li^ 
schools ; principally, perhaps, iu consequence of its 
being mixed u^) with other topicflb with which it has 
at least no neeesnay connexion ; and to which wb 
shall leenr in anotlier place. With relbrence to our 
present purpose, it will be sufficient to remaik 
simply, tliat tlic question between these theories, or 
rather the question whether the e.vieim(ni given to 
the great principle of uniformity by the second of 1 
them, is iru€t must bo decided merely by physiolo* I 
gical evidence : it is purely a question of facU and 
must bo investigated by careful examination and 
enlightened comparison of &ct8 and analogies^ with- 
out any reference to the qieculatiYe topics with 
which it has been mixed np ; a distinction wlndi* 
however plain, seeuis to have been too much over- 
looked. 

But however this question may be deteiminedi 
our chief consideration diould be to observe^ either 
way, how beautiful an extension of the great prin- 
ciples of natural order aiul hainioniuus arrangement 
is opened to our view. And it is the increasing 
assurance of this which is continually strengthening 
the foundation of all onr inductlTe reaseninga; of 
sll consistent and profitable searoh Into the of 
tlie material creation. 
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Indudim in Oeology^ 

We meet with perbaps the most remarkable ia- 
8taiiee8 of tbo applicotioii of the iadactiTe concla- 
sions of eompofative anatomy in deciphering the 

history of fossil remains. The whole subject is, in 
in fact, only a continued series of such inferences. 
The entire structure^ nature^ and habits of animals 
onee inhabiting the earth, are deduced from the 
occurrence of a few bones, or perhaps a single tooth, 
or scrile, embedded and uiineralized in some now 
solid rock; and yet with the full force of inductiTe 



It is upon the study of fossil oiganic remains that 

the conclusions of geology mainly depend. And in 
a more general point of view, the researches of this 
science afford some of the best examples of the mt 
range of inference to irhich strict induction may 
be extended ; of conclnsions apparently the most 
remote, the most inconceivuble, the most btartling; 
yet all evinced by the same rigidly inductiTe process 
by vhich the most palpable hum of mechanical 
action .are established. The observer finds at Tsii- 
ons elevations above the sea, beds of shells, and 
remains of marine animals, buried beneath the soil, 
or imbedded in the solid rock ; he comes most legi- 
timately to the conclusion that these relics iren 
buried when the beds of soil or rock were in the 
jirocess of formation, in a soft state ; -when they 
foimedf in facU the bottom of the waten in whieh^ 
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or on the margiiH the anumils lived and ^Bod; mad 

timt these beds have since been laid diy, and db> 
Tate<l into their present position. 

Again he finds one sort of earth or rock extend* 
lug over a considerable tracts from beneath ^wfaid^ ai 
the edge of that tract, another of a widely dilferaii 
species comes up, and ap])ears at the surface, show- 
ing its relative position wherever a section maj be 
made^ and proved to exiit under the other whemer 
a well is sunk to a sufficient depth. He infen that 
the lower was deposited before the upper. And this 
simply on the same evidence as that on which we 
believe that the roof of a house vi'as built at a later 
time than the foundation* though we did noi wit- 
ness iL 

Again, the geologist calls in the aid of the natu- 
ralist; in the upper strata, the fossil remains are 
found nearly agreeing with existing ^ecies; in the 
lower, some perhaps the same* but many totally dif- 
ferent; belonging, that is, to species not now known 
to exist. He carries on the research, and in another 
still loM'er stratum* of a different kind of material* 
finds fewer* or none^ of existing species^ and maay* 
or all* extinct spedes» Nay* whole genen» and enveii 
orders of animals, successively disappearing, and new 
ones taking their place, as lie comes into deeper 
deposits of other kinds of rock. His inference^ that 
in successive periods^ diflforent classes of beingi 
inhabited the earth; thai their laoea miecesrively 
became extinct ; that new species were suooessiTely 
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produced nnd destroyed in like manner ; until tbe 
present order of animated beings was thus graduallj 
introdncedy is a coneloflion Bimply dependeiii on tlie 
rery same grounds of induetion, guided hj analogy, 
fts those by "which any of the most certain physical 
truths are established. 

The appeanaees^ in someinstuiceiy ef the imbed- 
ding of oiganie remains may be diose of a sodden 
destruction ; in others, of a gradual deposition and 
cohering up of the remains of many generations of 
animals* dying in the course of natnr^ and in Taii- 
oQS stages of giowth. The beds eontaining these 
deposits are superposed, to a Tast nnmber; and 
often alternate with others in ^v]lich no organic 
remains occur. It is from the consideration of all 
these and the like drcnrostances* on erery gromid 
of analogy* and by the most strict indnotioot that 
the geologist arrives at his conclusion, that to bring 
about these results inyolved a series of events which 
required a long succession of ages for their accom- 
plldmieiit 

Again, when it is remaiked that this applies not 

merely to the destruction of a vast multitude of indi- 
vidnal creatures* but to the disappearance of entire 
ipeeieh dassei^ and orders; and thai this ^Smppmop^ 
anoe is ereiy where grodoal, the propoHum of the 

* 

numbers of one species discovered co-existing with 
another, 1}eing found to go tlirough a regular coarse 
of dmmBliim ai we leoede to older foimatioiis ; the 
same infnrence is fqrther confirmed and extended. 
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Again, the upheaTing and laying dry from the 
domains of the ocean of any largo portion of land, 
especially where it is destitute of all marks of for- 
cible disruptiom or tlie apparent eifoctt of sodden 
Tiolenee^ must* b J lational eomparisonv be infened 
to liaTe taken place by almost Imperceptible de» 
grees. When we combine these considerations with 
that of the number of superposed beds which obsei^ 
nation of the varieties of minersl chaiaeter as mil 
as of ehaxacteristie fosttis discloses to ns^ and of the 
limited local extent of each, we are necessitated* 
upon the lowest possible computation consistent 
With inductive inference, to assign an almost iocal- 
eulable series of ages to each one of those suooessive 
deposits, and, strictly in the spirit of Indoetive sm^' 
logy, to carry our Inferences back to epochs in the 
depths of primaeval antiquity in the history of our 
planet, during which long-continued dynasties of 
animal and vegetable life maintained their swaj 
under circumstances more or less different from anj 
which prevail now, yet in all cases evincing the 
unbroken continuance of the same analogies in the 
structure and instincts of the animals, and in the 
regular operation of the same physical lava in eoiH 
formity with which the changes were brought abcint. 

Instances occur where a mountain mass bears 
evident raaiks of having been forced up from be- 
neath, while, resting on its base, the strata of the 
plain (of a different kind of rock,) are observed pob 
feetlj horiaontal and undlstmrbed* No one who is 
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disposed to consider tlie sabjeet in a lational my 
can doubt that tbcse nndisturbod strata vm de- 
posited after the uiilieavinsf of the mountains. 

Again* in certain otlier mountains, a difTeront set 
of appearances present themsclTes; patches of 
superficial strata* the same as those of tho Tallof » 
are found resting on the elevated parts; and the 
strata of tlie valley also disturbed from their hori- 
zontal position, tilted up and inclined against the 
fddes of the mountain* No reasonable doubt can 
be entertained that these were deposited hcfoi^e the 
upheaving of the mountainB ; and were carried up 
by the same action ^vhich elevated them. . 

CombimUim luduetiom* 

The force of inductive conclusions, guided by wide 
analogies^ is often immensely increased by the combi- 
aation»and convei^ging to a common point* of several 
different trains of investigation, setting out from 
entirely distinct and remote origins ; yet all ulti- 
mately, and often very unexpectedly* brought to' 
bear on the same conclusion. 

Thus Dugald Stewart* had acutely observed, 
** The uniformity of animal instinct presupposes a 
corresponding regularity in tho physical laws of the 
universe^ insomuch that if the established order of 
the material world were to be essentially disturbed* 
(the Instincts of tho brutes remaining the same,) all 
their various tribes would inevitably perish.** Mr* 
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Lyell extends thia infeience in a remarkable manner 
to the condition of tho globe at a remote period. 

** Any naturalist," (lie observes,) ** ^\ ill be con- 
Tinccd^ on blight reflection, of tho justice of this 
remaik. He will also admit that the Jowe ^pom* 
liave always retained the same instinets* and thor^ 
fore that all the stiaLa wherein any of iheii' remaiiiB 
occur must have been formed when the phenomena 
of inanimate matter were the same as they are in 
the actual condition of the earth. The some eoin 
cludon mnst also be extended to the extfnet animals 
T^ith which the remains of these living species are 
associated ; aud by these means we aic enabled to 
establish the pennanenee of the existing phjsieal 
laws throughout the whole period when the tertiaiy 
deposits were formed *.*• 

Geology, indeed, is full of striking examples of 
such combined inductions. It calls to its aid the 
separate resources of many distinct branches of phy- 
sical inquiry, and from their vnUed testimony, col- 
lects the materials of its conclusions. 

Thus the naturalist traces not only the invariable 
ehaiaeteristics of specie^ but also the pecnliaiities 
whidi mark the adaptation of spedes to dimate; 
he finds the characteristics belonging to a warm 
climate in the fossil remains which the geologist 
submits to his examinatimL 

The astronomer demonstrates the effects of the 
change which is taking place with insensible dow- 

• CMyy^p.i61,Ut«d. 
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^ ness in the fom of the earth's orbit^ to be that of a 
' <limiiiution (however fllight») in the mean tempen^ 
/ tore arising from the supply of heat from the inn. 
! While the physical j)bilosopher argues on the 
theory of central heat for the primitive high tem- 
pefatore of the globe^ the meteoroli^cal geogra- 
pher finds in the peculiar dittiibation of had and 
water on the earth's surfeee, a powerful agent in 
modifying climate. The geologist infers from une- 
qniTocal proofs that such changes in the distribution 
of sea and hind have actualljr ocenned. And hj 
sneeesfliTe load eperationi^ extensive and nltimatei/ 
perhaps universal alterations have been accomplished 
in the relative position of the oceans and continents. 
Such efTects have gone on in former periods by de- 
positions and inroadiH hj elevations and sabsidenoes^ 
as they are still oontinning to do. 

How vastly docs the mutually-conspiring testi- 
mony of these very different trains of research tend 
to increase the force of the inductive inference that 
the fberil animals and plants ailnded to existed at 
incalculably remote periods, when the present land 
was the bed of the ocean, and when the surface of 
our planet enjoyed a higher temperature than at 
present, and that fimn the changes of tempemtme 
and local conditions^ causes were brought into 
action, which occasioned the extinction of some 
species, and were favourable to the introduction of 
others of new kinds» 
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Bur eTen if in any cue a particahr analogy flhonld 
fidl ; if the clue should bieak; if some unezpeeted 
and anomalonf feet riionld throw into conftnien ear 

previously imagined nrrangement, still so powerful 
is the confidence inspired bjr wliat we do satisfac- 
torily know of the permanence of natozal order, 
that we can never really distmst the stability of 
such a foundation for our reasonings. 

If it be true that this particular analogy is over- 
thrown, the only fiur conclusion 1% that* in this ease^ 
our conceptions were too hasty, not t]i^t the eider 
of nature is violated. Ihe conviction that 9om$ real 
analogy subsists is in no degree weakened, because 
we may have failed as yet to light upon it. The 
certain^ that there is a right path is not diminished 
because we may have taken awiong one. . The only 
effect of such an occurrence on a truly philosophic 
mind, ^vill be the excitement of a still more diligent 
search after those characteristic circumstances which 
may indicate the true point of eompariton. 

We will illustrate this remaxk by a few eramples : 
(1.) Tlie earth moves from west to east; all the 
primary planets revolve in the same direction, in- 
eluding Uranus ; the same is true of our moon, and 
of those of Jupiter and Saturn* and the riqg of the 
latter planet On the discovery of the satellites ef 
Uranus, ^voul<I it not then have appeared fair to 
expect that they would move in the same direction! 
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YeA, in ftct» tUey xeTolve in the opposite diieetiom. 
But whj should we thus extend the inference! 

Perliaps "we feel ])orbuadccl that there niubt be some- 
tliiiig common in tlie nature of all the planetary mo- 
ttoni ; nor can it he denied that such an idea is Toiy 
natnval; the only fimlt ii^ that the hypothesis is not 
comprdiensiire enough. Let ns look at one other 
circumstance; the earth, Jupiter and Saturn have 
their satellites* orhits Tery nearly in the plane of the 
eelipUe. Suppose we weie to affirm thai those 
satellitei^ whose orbits are nearly in the plane of the 
ecliptic, have their motions from west to east, then 
our proposition would be completely verified ; for 
the orbits of the satellites of Uranus differ from all 
the others in being tibaotiperpefidicidar to the plane 
of the ecliptie. We should, therefore, now have a 

very fair ground of inductive inference in supposing 
some connexion between the inclination of the 
orbits and the direction of the motion* Agaii^ 
there tM^ possibly exist a relation of another kind ; 
the peeuliarities of this planet may form a eonnect» 
iug link, as it were, M ith other laws prevailing in a 
further series of planets beyond it; or if it be the 
last, in other sjstems beyond ours. From such 
instaaoet as this we Icazn no dispsiagement to the 
uniformity of nature, though mudi caution in form- 
ing our conjecturcB as to its character ; no distrust 
of the existence of order and arrangement, but only 
the neoeiBity lor a Just ground of piohahiU^ in 
tiacinff tliMD. 
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(2.) We maytddneeasanoiher instuioe^Uie case 
wUeh has been MUf stated, and turned to such im* 
portent purposes ef argument, hy Mr. Babbage*, 

derived from bis own calculating engine. Con- 
sidered here mere^ wiik reference to ow jpresierU 
tubjed, it is ^peAtij^ ene of the most lemaifcable 
illustiations which eonld be selected of the neeee* 
sity of caution, and the most extended range of 
induction, before wc cau satisfactorily establish the 
absolute geneialitj of anj ooneliisioii. 

The case is brieflj this: the machine being set in . 
a partleelar mannen will go mi producing the series 
of natural numl^ers, 1, 2, 3, 4, &c., and this may be 
carried to several thousands; from inducUon the 
ebeerrer mi^t then infer that it would go on for as 
many thousands mote. It in ftet continues up to 
100,000,000; the same induction Avould seem to 
render it next to certain that the scries would be 
continued ; it produces 10Q|000»001 ; but the next 
tcnn. Instead of being 100»000,002; will* in fiict» be 
100,010,002. Here we might infer analogy is 
entirely l>rokcn, and there is an end of all conBdence 
in induction. But when the calculation is continued 
it is found that now a new but still perfectly regular 
law of a difibrent hind begins to prevaiL Again* at 
a further extremely remote period, this ceases, and 
another law commences ; and tlic so all connected 
by another rule; and so on without limit. The 
fiuilt then was simply that our first induction was 
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too limited ; uot that there was a failure in the real 
law. 

(8.) To take another example: — ^Newton made 
olMenrations on the rate at which hot bodies cool» 

and found a simple law to express how the rapidity 
changes as the time elapses. This was deduced hj 
induction: but it did not extend beyond a certain 
nnge of tempentme. Later observen went to 
higher temperatures, and fbond the kw fidL Waa 
this then any disparagement to the real existence of 
some analogy, or sofne determinate law ? This ques- 
tion would leoelTe but one angwer irom all who 
knew anything of physical reaaoning; and that 
answer was speedily confirmed by the researches of 
Dulong and Petit, who established a more compre- 
hensive law, applying accurately to all cases ; and 
which» for lower temperaturei^ resolved itself into 
the dmpler law.before found by Newton. 

(4.) Philosophers have been for the last century 
sedulously engaged in collecting ohserTatious on the 
direction, intensity^ and Tariation of terrestrial mag* 
netism* Vaiiona attempta have been made to frame 
aotne fNirt of theory to represent its law8» but none 
hitherto with more than very partial success. But 
are we, therefore^ to infer that there really exists no 
fixed law» or z^gidar eanae of the phenomenal It 
is only a guiding prind}^ of probalnlity deduced 
by comparison with acme corresponding class of 
effects, "^vliich 13 wanting. Now the later dis- 
coveries of electro-magnetism suggest the analogy 
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of a miet of enncnta^ and the idem of the globe m a 
vast eleetro-ma^netic, or latiier, peihape, thermo- 

magnctic, combination: "wbicli, again, is rendered 
extremely probable hj the known metallic nature of 
its materials. Some theory of this kind is inott 
likelj to sapply the doe which will ultinaftel^ con- 
duet OS to a tyBtematie Tiew of this earioos sahfeet 
(5.) To take oac more instance : The extraordinary 
parallelism which subsists between the phenomena 
of li^t and sound has led to a theoiy for exphunii^ 
the most peiplexed and intricate results disclosed bj 
optical experiments. 

Two pijKJS, pitched a little out of unison, sounded 
together, produce, uot a double sound, but beats^ 
that iflb alternations of sound and silence. Two 
streams of Ught» ahnost cdnddii^ in diraetioi^ 
produce, not a double light, but stripes, that ii^ 
alternations of light and darkness. 

Several distinguished philosophers had each pro- 
posed theories^ which well explained som partiom of 
the phenomena of physical optics. But It was not 
until the above analogy occurred to Dr. Young, that 
a general cxitlanation was supplied, which he named 
the principle of interference. This doctrine, how* 
ever* is only a bianch and conseqnenee of the mom 
comprehensive theory of nndnlations, whidi, la iSbm 
Lands of Fresnel, Cauchy, and others, has now 
afforded the perfect explanation of nearly all the 
most complicated phenomena of lights which obssv> 
Tation has presented. 



54 



EVIDENCE OF PHYSICAL TRUTH. 



There nre, however, some phenomena which this 
theory does not perfectly account for. Tlie absoq)tion 
of certain of the primaiy iB,y% and not of othen» by 
difllerent transparent media, pieaents results of tbe 
most varied and apparently irregular kind. For a 
long time they were considered to defy all attempts 
at theoietical explanation. But even here a lemark- 
ably instractiTe instanfifl of the iralne of philosopliical 
analogy ooenrred. Sir J. Hersdiel brought argu- 
ments from such analogies alone, to bear on the 
question with the greatest efTect ; and by a striking 
reference to » poiaUei case in the doctrine of sound, 
(which is perfectly expkined by the theory of 
vibrations of the air as the cause of sound,) ho 
dcmonstratedf not that the undulatory theory explains 
tho phenomena of absorption of lights but that those 
phenomena, however unexplained, constitute no 
valid objection against its truth. The paper*, inde> 
jKiidontly of its physical interest, is well wortliy of 
being studied by the intellectual philosopher. And, 
further, a very reeent investigation by Baron Von 
Wrede^ has at least shown that the analjrtical prose- 
cution of the idea thus suggested gives a mathema- 
tical explanation of the general fact: though its 
precise laws have not yet been determined so as to 
afod data for any application of the test of num^ 
ileal ealeoiationt. 

f Tkylfl^s Ffn^ Sdintyk Ifimajn^ part» lii. mi iv. 
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R^ecUoii of Principles foreign to Analogjf, 

Op this, liowGver, we may be most certainly con- 
vinced, that although, in any imrticular instance, we 
may fiul in tracing out the real oonnesdoa of natural 
causes by this or that assumed amilogy, which maj 
in itself appear very conformable to probability, we 
shall assuredly never succeed by adopting any hyi>o- 
thesis which is independent of natural analogies^ or 
foreign to them ; we shall never arrive at any sitis- 
fiMtory explanation of nature^ or any real philoso* 
phical truth, by having recourse to other principles 
ALIEN from those of inductioH* Nature must always 
be her own inteipreter. 

If we adopt hypotheses Ibr example bnflt upon 
metaphysical or moral condderations, we may be 
certain they will never conduct us to physical truth. 
Whatever may bo their merits in thomseWes, and 
when directed to their proper pai])0ses» they m 
totally misapplied in physical subjects; or rather, it 
must be from an entire misapprehension of the 
nature and objects of physical researches, that we 
shall ever be induced to connect them with such 
speculations. 

In the earlier stages of geological science itwu in s 
singular degroo abandonedt as it were^ to gnmndbss 
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lijrpotheses, often framed in utter defiance of all 
principles of analogy. But a more just and rational 
method has sinee b^gnn to prevail ; a method which 
(whatever diflferenee of opinion may eicist on aome 
points of detail) must be recognised by all philosophic 
inquirers, as sound in its p inciple, viz^ that of rea- 
soning cautiously on the &ct8^ from the known to the 
wihiown, t&epiidanet ^ raHmudfy adopted amith 
giee, Specnladona, which, in aooordanoe with some 
formerly received views, once passed current for 
sound geology, were really such as altogether to 
discredit the nni£»mii^ of iiatnni causes. Bat the 
more closelj we adhere to sober and Intimate 
induction, the more will every discovery indicate the 
unbroken uniformity of plan, which has prevailed 
throngh the immeasurable periods of past stages of 
otgaaiaed life. "^K** says Mr. Ljell^ "instead of 
inv^ng the natursl order of inqniiy, we cautiously 
proceed in our investig-ations, from the known to 
the unknown* and begin by studying the most 
modem periods of the earth's histoiy, attempting 
afterwards to decipher the monuments of more 
ancient changes, we can never so far lose sight of 
analogy as to suspect that we have arrived at a new 
system, govenied difoent phyrical laws V 

The necessity of prooeedii^ on such principles^ to 
the utter rqjectlon of all gratuitous sapporitionst 
cheridied prejudices, is now becoming more generally 
•acknowledged: the grand conclusions deduced are 
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mdepeodeot of all disputed theoretical questions ; 
and aie now admiited hj ntional ge<dc{gifts of all 
lehools. 

The c\i(Ience of facts is undeniable as to all the 
main features of the process hj which the surface of 
our planet iras graduallj brought into its present 
eondition. The bnalneaa of inductive geologj ia to 
eompare the monumenta of eail j ehani^ in the 
enrtli's surface \iith those now in the course of pro- 
gress : and that this is a sound principle to proceed 
npon is asBored to na by the ciieiunstance^ that in 
the succession of these changes we meet with no 
interruption: we witness such effects locallj and 
gradually going on at the present day : a\ e trace bj 
diligent observation the evidences of their having 
gone on in the same manner (whether or not npon a 
larger sade) in ages eailier than the records of Ida* . 
tory: in the deposits characterized by the remains 
of organized beings of the same species as those now 
inhabiting the earth: in the earlier bed% where 
existing species are mixed with extinct: nntil w« 
arrive in succession at those containing none of tiie 
former and all of tlie latter class. The continuance 
of the same set of appearances is unbt-oken from the 
present time^ through those conqiaratively recent 
deposits^ up to those of older formatloiL And 
though the authority of Gnvier vraa once appealed 
to as having inferred from the alternations in the 
tertiary formations of the Paris basin^ that here there 
vraie intermptiona of order, bm canaea not afiparanlt 
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and that ** the thread of iiKluction was broken,** yet 
the later meardies of Ljell and others have 
explained those apparent hieaehes of continiiity in 
the series, and the investigatioii of those tertiary 
beds, in all their varieties of organic chaiaeteristics, 
has now become the principal source of evidence bj 
which geologists have full/ established the unbroken 
series, the nnintermpted eondnnity of these forma- 
tions, ill relation with the existing' organized products 
of the neighbouring seas, and the operations of now 
esdsttng laws. And whatever may have been the 
magnitude of some of the operations in remote 
qioehs, jet we find no deviatioa from the continu- 
ance of action of the same kind ; no real suspension 
of regular law8» no simultaneous universal destruc- 
tion and reconstruction of the globe; but through 
the whole range of those periods of which we can 
decipher the monomentSi we have continued evi- 
dence of the same Rjstcm of gradual changes by 
which the existing state of things was, by slow 
d^ireei^ evolved out of provions orders of existence. 

Such must be the getierd view of the matter (what- 
ever difference may subsist on minor points,) ^vliich 
will be upheld by the inductive geologist in contra- 
distinction to the dogmatical assertions of the cos- 
mogonist The chimerical, yet fikvourite notion^ of a 
sodden total change, of a catastrophe by which one 
world was suddenly reduced to chaos^ and another 
as suddenly called forth out of its ruina^ during any 
of the periods the records of which we read in their 
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existing oigtmio remain!^ i8 not onlj whoUj inad« 
misdble^ inasmuch as it mutt be derived altogether 

from considerations alien to those of physical ana- 
logy, but is absolutely contradicted by all iaduetive 
testimony; 

We find no period since the vetj commeneement 

of all those depositions which contain oij;anic re- 
mains, at which some portion of tho earth's surface 
was not abundantly peopled with an animal and 
TCgetable creation, more or less different Indeed 
from that now existing, but In all respects preserving 
an exact unifomiitj of ])laii and design, and pre- 
cisely and admirably fitted for the kind of existence 
which accorded with the then condition of the globe; 
but destined gradually to disappear as those con- 
ditions were chanijed, aiul as other and varied forms 
of existence were in succession introduced. Tho 
total absence of all marks of any nniversal sndden 
overwhelming conTulsion, supplies positive proof 
that notliing of the kind took place within any of 
those periods, the monuments of whose duration 
we find in the accumulated remains of socoeasivtt 
formations; especially during any of the later 
epochs, and least of all subsequently to the latest 
tertiary deposits, that is, witliiu those times which 
can alone possibly accord with the lecdved chrono- 
logy of the human qieclefl^ and iritli the «m of 
those changes which brought €be globe into a etito 
suited to the residence of man. 
The adoption, then, of any such theoij on whkli 
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to niao geological speculations nnist^ on ef&j 
growidt be utteri J at wiance vith sound Induetave 



Ifiditettee Charader ^ Gedogf. 

♦ 

Ik the illnstntioiis above giTen» I bare enlai^ged on 

those selected from geology in particular, with refer- 
ence to objections often brought against that branch, 
as if it were of a less stiictlj inductive character 
than others. This, I eonceiTe^ is an idea which 
must totally vanish before the slightest real exami- 
nation of the nature of the reasoning employed by 
any sound geologists; though it may be freely 
admitted that most extravagant speculations have 
occasionally been obtruded on the world under the 
name of geological theories. Yet these, the moment 
they are chtically examined, are found to be defec- 
tive^ not merely in their details, but in the assump- 
tion of their first principles^ and the very method 
by which the investigations are conducted. Among 
sound and rational geologists, whatever difference 
may exist as to certain theoretical viewi^ none whaU 
ever can subsist as to the sole reeognition of stiiet 
inductive reasoning, and the utter rejection of all 
other authority, on which to rest their conclusions. 

Some persons have indeed been uigent in denyii^ 
to geoki{gy the claim to be ranked among the emuit 
sdeneesb and have appealed to the authority of 
great names in support of their assertion, having all 
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the while a very confused idea of the meaning of an 
^ eratd* Bcience; and imagining tliat whan it has 
been refbsed this title, it mm meant to withhold 

from it the character of substantial physical truth 
and iuductiye certainty. Whereas it is OTident to 
those who are bnt moderately oomrersant with the 
cnrrent scientifie kngnage of the day» that Hie 
phrase ** exact science" has been used solely as 
designating those branches of physical inquiry which 
could be brought under the dominion of matketHO' 
Heal laws, and whose results conid be eshibited In a 
numerical form, and compared with theoiy by arith- 
metical comiHitation. In this sense undoubtedly 
geology has not yet become one of the ^ Avocf** 
scienees ; though from the nature of some recent 
researches* on the efi^ets of mechanical fbroes sndi 
as may be siii)posed to have acted in the elevations 
of the vaiious parts of the earth's crust, it would 
seem to be fast approaching to the condition even of 
this class of InTcstigations. Bttf» at any rale^ this 
is quite independent of its claim to be receiTed as 
among the most incontrovertible of those systems 
of inductive truth which have not as yet been of a 
nature to receiTe the lud of mathematical demon* 
stradon. 

* Seoibtf papcnoT Mr. Hopkut in dw OmiM^ Tkwm 
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Objeetimi* to Geokgjf, 



I HAVE felt it desirable to dwell the more particu- 
larljr oa tho tincilt/ inductke character of jfeokgyt 
not only on geneial ground^ but more espeeially 
because nraeh jiains and some ingenuity bave been 
t?ni})lo) ed to disparage and even deny the evidence 
of tills science*. To some suck objections we have 
abneady referred ; and the rest are not more rational 
or more eomdatent. When refuted on other grounds^ 
their upholders take refuge in the convenient maxim, 
that after all, geology is but iu its infancy^ and as 
many theories once adopted have now been rejected, 
so those now in vogue may be in their turn exploded : 
or again, they eontend that the ntmost extent of our 
researches has not |>enetratcd beyond the mere crust 
of the earth, — ^how then can we pretend to draw 
aneh general eondusionsf 

If the science be in its infancy, we can only 
say that it has displayed such vigour as already 
to have grappled with and overcome the most 
formidable attacks. False theories have indeed 
been exploded; bnt the order of advance luu 
been regular and systematie the early cosmogonical 
speculations have indeed been discnrdod, for the 
simple reason that they were not founded on induc- 
tion» but on some foreign principle or anthority» and 
therelbre had no substantial or enduring consist^ey. 
A remnant of the same spirit, hov^^ever, continued 
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to linger about the schools of geology, and displayed 
itself in later times in the diluvial hypothesia^ and 
otihefB of the same nature. Theses In their wioma 
modifications, havo tince given way, and for fhe 
very same reason, because their fovmdatioa was 
defective ; it was based on some other aut/toriiy than 
that of simple induction. So the belief in vast and 
sadden levolutionB in the state of the entire globe 
has been discarded; the indnetive principle is 
extending its tiiumpli^ and if all the phenomena 
presented by the observed state of the earth's sur- 
£ioe hare not been actnalljr explained bj the action 
of known causes^ yet many have been which were 
before not perceived to be capable of such explana^ 
tion; and it lias become generally admitted that 
this is the only sound metliod to bo puisued in the 
endeaYopr to throw any real light npon them. 

In this way, and in this steady course of advanee 
from the hypothetical to the matter-of-fact, may 
geological theories come to be successively modified, 
but in no other. Those who make this a t<^c of 
objection mn8t» therefore^ prepare themaelTet to 
expect, in the changes they may anticipate, nothing 
favourable to any preconceived hyp otbose^^, but every 
thing tending still more and more to take a direc- 
tion entirely opposed to those &vouiite schgmei of 
cosmogony wliich hare nsnally prompted theae md 
the like oljeetions. 

And if, as the objectors urge, we have penetrated 
as yet only a thin filn^ as it were^ of the meie on^ 
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mxd cnttt of the earth* how completely does the 
obTiom infeieiice vecoil on themsdyes ! If hj goiqg 
only to this trifling extent, we have succeeded in 
obtainiog such a mass of evidence, and substantiating 
mMh wt and oTeipowering oonela8ion% what may 
not moH tvhen onr inqiUiles shall be aUe to 
penetrate ttfll deeper! 

The introduction of imaginary systems of cosmo- 
gony into geology, is but an exemplification of the 
same ftlkdooa principles of speculation^ by which 
eroy branch of physical inquiry ha% in its tniiiv 
been impeded and perrerted. It iras in the same 
spirit that Kepler belicTed the globe to be a living 
animal : that Tycho Brahe feigned the sun with his 
attendant planets to revolTe nmnd the eaith: and 
that the eqnilibrinm of the mercury in the baro* 
meter, was ascribed by Liuus to a suspension by 
invisible threads. 

Fd$e PhUosopht/ from ne^ifad ^ Amdogg. 

The same want of inductive principles, the same 
spirit of gratuitous theorising, which prevailed in the 
disputations of the schoolmeUt choraoteriaed in no 
less dsffee the speculations of Descartes and his 
IbUoweri^ which in a later age took their place. 
The main error which pervaded the whole system of 
that eminent philosopher, was the adoption of a 
w<fty^y««rf ^fl^ on which to tear the edifice cf 
jx&yiiM ttnth. Or» In a iroi4 ^ iatiodncticB of 
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80106 other guiding authoritj than simplj that of 
natnral analogies, suggested and supported hj the 
habitual recurrence to the sole test and standard of 
experimental evidence. 

From the influence of the same cause, eTen in 
comparatively modem times, it required a long 
struggle to divest chemistry of that chimerical theory 
of combustion, -whose advocates imagined ''phlo- 
giston,'* — a sort of metaphysical something, they 
knew not what, which conferred on bodies the 
property of being combustible, and was abstracted 
during the process. 

In this recurrence to principles alien from those 
of induction, we find the radical defect common to 
the ancient as well as the modern scholastic theories. 
Tliis was the fundamental mistake which vitiated 
alike the system of the peripatetics and the Hutchin- 
sonians ; which upheld the crystalline spheres and 
the o^therial voi*tices — ^the starry influences and the 
diluvial cataclysms ; the cosmogonists* chaos and the 
philosophers' stone. « 

It was to guard against such erroneous modes of 
speculation, that Bacon, in his Novum Otyanon^ 
dwelt so earnestly on the principal sources of error 
which had arisen, or were likely to arise, in philoso- 
phical speculation, from the neglect of those just 
rules and principles. The several chief causes of 
mistake, which lead men into unsubstantial and 
delusive theories, classified under their respective 
heads, are what he designates in his somewhat 

w 
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hncSivd, bat abimdantly expressiye, langutge^ bj tiie 
name of Idola,** the fidse divinities tMcIl the mind 

is apt to raise as the objects of its adoration, when 
it ou^ht to be engaged in the sole vorsiiip of 
tnidk 

It ii 6r from my design here to enter into mf 

discussion of those sources of false philosophy. The 
excellence of Bacon's suggestions, as weh as their 
importanoe^ not merely for the guidance of the 
|ihileaophical unqnirers of his day, but as inv^Aving 
the correction of mistaken ideas, likelj to be perpe* 
toally recurring, w ill be recognised by all who have 
examined his immortal work : and it will be the less 
necessaiy for me to insist on them her^ shuso I hare 
dsewbeio pheed them In a light accessible to the 
general reader*. 

I will merely remark here, that the class termed 
** Idola theatrit** seems to include the chief sooioe of 
etior to vhich I am here more especially referring : 
the adoption of artificial systems, founded on an 
assumption either of fallacious physical principles, or 
eff an/ whatsoever net physical: the former bdng 
OMentially folse^ the latter» howeyer good in their 
own way, utterly inapplicable to the purposes of 
physical in^uuj* 

* See "^Hirtoiy of Physical Sdeoce," Cobima CMcUmmUm. 
p.litt. ^ 



Digitized by Gdv.^v..^ 



THE INDUCTIVE METHOD. 67 

Ohjectiom to Physical Inquiries. 

It is from such an erroneous assumption of first 
principles that most of the prejudices and miscon« 
ceptions against sound physical conclusions take 
their origin. Ilenco originates the charge of pre- 
sumption in scientific inquiries ; hence the accusation 
of arrogance brought against the deductions of the 
physical inquirer, especially if they happen to stand 
in opposition to the preconceived notions and che- 
rished prejudices of mankind, which are in reality 
far more presumptuous; hence the exclamations 
against the " pride of science," and the hostility felt 
against certain branches of inductive knowledge; 
while the objector is wholly blind to his own incon« 
sistency in nevertheless accepting and adopting the 
conclusions of other departments, which are yet 
built on the very same kind of evidence. 

This has been especially the case ^vith geology. 
From ill-infonned, or, too often, prejudiced persons, 
we hear frequent remarks disparaging the inquiries 
and conclusions of the geologist, while they allow 
and applaud the inferences of the astronomer and 
the chemist; they condemn as visionary and pre- 
sumptuous the results of the one as to the antiquity 
of strata, and the successive xras of animal organiza- 
tion, the monuments of which are before their eyes^ 
while they revere as unquestionable truths the most 
marvellous and paradoxical inferences of the other: 
which refer to subjects utterly beyond the scope of 

r s 
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Uie senses, to periods aud distances which transcend 
our arithmetical powers to concMv^ and to processes 
of nalnie wUdi exceed our ftenltaes to apfnpelieiid. 

Tlie mathematician in his study puts down a few 
characters and fi«3^ure8 on paper, and then confideatly , 
announces that the matter of which Jupiter is com- 
posedt weighs somewhat moio than one-fifth of the 
avenge weight of the materials of the earth: and 
that of the sun about one-fourth. 

The chemist asserts that a bell glass, which 
appears empty, is* in £Dust» filled with a peculiar aerial 
compound; and invisible and impalpehle as it maj 
seem, yet is really formed of a vast edlec^on of 
solid indestructible atoms; and these of more than 
one kind, aggregated together by the most perfectly 
regular laws: and not only so^ but he actually states . 
the numerical ratio in which th^ are so comUned, 
and what is nioie, assigns tho weigh U of these ulti- 
mate molecules, which no microscope can ever detect* 
no balance verify: such conclusions, however, are 
nnheisally accepted, and popularly held liarth as 
among the most certain truths of science. 

Yet when the geologist contends that the crust of 
the earth, with its organized productions, has been 
fiadually broi^gfat into its present condition by a 
series of creative cbangcs, fgckog on throogfa millioQS 
c»f ages, his conclusion is condemned as chimerical 
and dangerous. 

Ibere is a singular partiality shown to some 
solsiices: the woild are disposed to admi^ wttbcnt 
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hesitation, the most inconcoh ablo assertions of tlie 
astronomer aud optician: thej allow the full claimi 
of the poweis of the hunuui mind to assign spacet 
and periods wliieh tnmseend the flights of the lofUeit 
imagination; to Hallcy's comet an elliptic orbit 
\rhose long diameter is S,420»000,000 miles, with a 
period of 75 jean; and to a moleeule of asther. In % 
polarised lay tiaTevdng a qnarts dTstal, an ellipHe 
ori>it whose long diameter may be about one-IMKMHIi 
of an inch, witli a period of about one-500,000,000, 
000,000,000th of a second ; yet thej talk of the arro- 
gance of the geologist in pretending to maintain 
that millions of yean ago the vorid was going on, 
governed hj the same physical laws which prevail 
now, and replete with vegetable and animal life in 
all its varied forms of perfection and adaptation to n 
state of things, of irhich the existing order la only 
one of a series of gradual and regular changes. 

The true answer to such objections is found in 
the question. What sort of reasoning ^vill yon adopt 
and allow in any such inquiries f Upon this the 
whole depends. VVill you be satisfied with the 
same sort of evidence as that on which we ground 
anj one of the best established laws of physical 
tmthf Or will you contend that eaeh luancli of 
sdenoe Is to be established on difibrent atbttmy 
principles from the others ? The very essence of all 
truly philosophic inquirj* is to proceed throughout 
on one common principle of comparison and analegy, 
to advance firom Indiyldual Ihcti to dassoa of ftel% 
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firom some characteristic apparent in one sndi elass 
to seise upon an analoiy idth another; to aigue 
from tbe Icnown to tlie unknown; to trace tlie indi* 

cations of uniformity; to perceive the points of 
parallelism even in the midst of circumstances the 
most dissimilar. 

Reasoningi^ then, lilce those we baTe above 
referred to, as assigned for the explanation of 
existing and observed eifects, are not only rational 
hat uoaYoidable. Theories of this kind muH be 
lefetred i», because they are the cnfy kind cog- 
nisable in real physical inquirj. We have only the 
alternative of adopting these^ or renouncing all 
indactive research. 

The results of science, however remote from ordi- 
naiy appidiensions» however inconedivable some of 
the ideas thej may inTolTebbowerer at variance with 
received notions, are yet not only rational and logical, 
but absolutely unavoidable and undeniable, so long 
as we only consent to reason in all cases alike; 
io long as we only confine onrselves to aigoingfrom 
the known to the unknown by rational Indnetioii; 
and pursue only the real analogies ^vhich are every- 
where traceable in the operations of nature, and 
which we never iail to find continually amplifying 
and enlaiging, confirming and conoboiating» eadi 
other, at eveiy step of our progress. 
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By this niutnal confirmation of concurring trains 
of investigation, tbo evidence of eacli is eulianced 
in a oontinuolly inereasing latla Xbe eonnezioii 
between whole classes of fiiets by sach enalogiei^ 
augments to an incalculable degree au assurance of 
their truth ; and we advance with a confidence equal 
to that inspired by demonstiation» to many of the 
most apjNuently remote condnsions of science: yet 
witb a fbrce of evidence wbidi legitimately demands 
the abandonment of preconceived notions, and the 
surrender of long-cherished prejudices^ if at variance 
with those conclusions. This advance and pn^giei* 
sion from one train of analogy to another is^ in 6et» 
the juaiu cliamcteristic which has distinguished the 
science of the moderns from that of the ancients. 
It is tliis increasing and accumulating evidence of 
unifonnity throughout nature, which has been the 
main cause of the rapid and sure progress of modem 
science. It has been from following, under the 
guidance of such principles, the humble and unpre- 
tending path of induction^ that all its most sablime 
infeienoes have been established. 

T have dwelt more particularly on these topics, 
because they seem to be too much overlooked by 
those who tske upon them to diqiange the eon- 
dosions of some brandies of physiod philosophy ; 
and it becomes peculiarlj necessary to uige upon 
their consideration that the evidence is of one and 
the same kind in all branches : a whole science nnist 
not be oljected to because it rdles solely upon sneh 
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induct ivG proofs as it has been our object to explain, 
and utterly discards and disowns all other authority. 
If the foundations of one adenee are to be ao assailed, 
all the others must be involTed : all the branches of 
physical inquiry must stand or faU together on the 
common ground of their inductive evidence. If the 
conclusions of the geologist are in principle and 
method fidladoniib those of the astronomer and the 
chenust must be ngected on the same ground. If 
causes assigned in conformity to the entire series of 
natural analogies are to be rejected in one case^ the 
whole prindplfl^ method, and system of reasoning en 
each analogies most be gim up. 
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** Certainly if the explaining a phenomenon be to assign its proper effi- 
cient and final cause, it should seem the mechanical philosophen nercr 
explained any thing ; their province being only to discover the laws of 
nature; tliat is, the general rules and method of motion; and Is 
ACCOVifT ron partictUar phtttomenoj by beducixo them oxokb, «r 
thow'mg their conjormitf to nek oexeeal rclxs.** 

Bisuor Dekkelt, (Sirit, p. 108.) 

Si Ton consid^re avee attention la s^rie des objets de mime nature^ 
on apcr^oit entro enx ei dans leurs changcmens, dts rapportM et det Uiu, 
qui se roxmifestent de pins en plus k mesure que la s^e se prolongs, et 
qui, m a'elendant €t »e genermKttnt tana cett€y eonduutni e^/Sm AC PKXV* 

CIPE DOXT ILS DErSXDEXT.**— LArLACZ. 



Introduction. 

In the foregoing discussion, \^ e hare endeavoured to 
trace and analyse the nature of our conviction of 
the truth and regularity of the laws which prevail 
in the material world. We have noticed the natural 
tendency of our minds to generalize ; the intnitlTe 
belief in the permanence and uniformity of physical 
laws ; and the immense force of evidence with 
which analogy addresses itself to our conceptions. 
These intellectual phenomena harmonise most accu- 
rately with what we find by every experimental 
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coTifinnntion to be the actnal stflte of tlilnsrs in the 
external order of nature. And the certainty, with 
which we thus lelj on the inTariablo truth of soand 
ph jri«ttl research arises from sach a eombliiatioii of 
concurrent testimony as to possess a force wholly 
irresistible even to the most sceptical, and full of 
the most sublime satia&ctiou to every well-ordeied 
miiiQ* 

By the establishment of correct trains of analogy, 

the inductive philosopher connects the near and the 
remote, the minute and the imuieuse, the present* 
the past, and the future. He aignes from the h&ws 
of motion on tihe sorface of the earth to those 
i\hicli prevail in the most distant regions of the 
heavens, lie reasons from the forces which act 
between the minutest molecules^ to those which 
connect sidereal qrstems. He extends his dedne- 
tions from spaces stihfect to measurement under his 
liJindB to the mo?^t iiicoiiccivubly remote distances: 
from ffiras of human date to the immensity of past 
durati<m. He advances from causes which be can 
put In opetation, to those which affeet the most 
immense masses ; f i om action in sensible space and 
time^ to that whicli belongs to molecules and pe- 
riods of absolutely unimaginable minuteness; from 
changes now in progress, he Inlbrs these of past 
epochs ; and from the work of actual alterations on 
the earth*s Burfnce computes the succession of those 
of which he traces the existing monuments. In 
the midst of the appavent Inegularitlea of tlio 
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planetaiy system^ lie traces order, and in its pei^ 
petual flnetiuitions the principle of stsbilitj end 

eecuritj. 

Physical analogies arc not oulj allowable helps to 
the interpretation of nature* bat they are the sole 
legitimate gnideSi The philosopher is not merelj 
at liberty to adopt them as convenient aids, but he 
13 driven by the necessity of the case to follow 
them. He has no other means of erer amiring at 
an acqnaintance trith the scheme of natorsl canseSi 
Their reality alone constitutes what we mean hf 
such order. It is the unifoiiiiity actually found in 
certain limited portions of nature which leads to the 
pre$umi>Uon of its universality. But it is under 
the guidance of that presumption that every step of 
physical inquiiy proceeds : and the universal confir- 
mation of it is the general conclusion of all our 
researches. And the further sound induction ex- 
tends* the more does every fresh inference add foiee 
to tho claims of some high principle of order to be 
recognised as pervading all nature. That induction 
can go on satisfactorily and successfully in every 
new region of inquiry which may be opened to i^ is 
of itself a proof of the permanence and nniversality 
of such order and system. 

Upon the foregoing considerations we may» per- 
haps, more correctly appreciate the standard of evi- 
dence to which sound physical philosophy aj^iealss 
and the importance of a dear peroeption of real 
physical analogies in the study of it We have^ 
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however, already ro marked at once the difficultj of 
explaining the weight which those analogies posseti^ 
yet, at the same time, the aetoally irmistible fbroe 
with which they impress the mind. And if the 
evidence be thus in any degree open to difference in 
its application to dilleient mindfl^ what- does this 
amonnt to but saving that indnetive proof does not 
amonnt to demonstration: or, more correctly* is 
proof of a, (liiTercnt kind. But at any rate if it be 
allowed that there has been no attempt to overrate 
the evidenesb this will but give additional seomity 
. to the important infetenoes and applications to 
which we shall advance. 

Study of Cause and Effect. 

Tbb more special object of the preceding section 
has been to examine the nature and principles of 
the Inductive ^lethod, the characteristic process of 
the Baconian philosophy. Now the principal aim 
and ol^eet of this sjstem is to asesnd from indi- 
vidual phenomena to general laws; from sensible 
and visible results, up to hidden and abstract prin- 
ciples ; from the experimental evidence of senses up 
to the abstractions of mind; from ^fieU, to their 

In the present instance it is proposed to carry on 
the subject by the further examination of the nature 
of the relation of onus md ^eet, and thisy moie 
espedally in the Hist fautanos^ with rstesnee to Hie 
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causes which we trace iu operation in the material 
world. The evidence on which our knowledge of 
these causes dei>end8 is that aflforded by induction^ 
which we have already been engaged in tracing; 
and in'proceeding, as we are now about to do, to the 
more direct consideration of their nature, we shall 
find that this discussion has not been misplaced; 
and that, in fact, in studying the etidence, we have 
arrived at some of the most important observations 
for bringing us to the apprehension of the nature of 
physical causes. In tracing the essential grounds of 
induction, it will be found that we have elicited 
what will be our safest guide in the inquiry into the 
principle of causation. 

From the earliest periods at which intellectual 
pursuits have attained anything like a due place in 
the estimation of mankind, a high rank has always 
been assigned to the study of the causes of things. 
Surrounded as we are by the most stu}>endous scene 
of natural wonders, it would indeed be surprising if 
the curiosity of man were not excited, even in an 
early stage of civilization, to learn something of the 
nature and source of those effects which he daily 
witnesses in the magnificent phenomena of the 
material world. And we accordingly find that from 
the earliest times at which the human race has been 
sufficiently advanced to give attention to such sub- 
jects, the inquiry into the nature and relations, the 
dependence and connexion, of natural phenomena, 
has obtained at least some share of attention ; and 
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thoogli pursued onlj by a few, lias ooufemd upon 
ikem, at all times» a certain degree of leputa^n 
even among the uninstnicted, irliile irith those of 

more enlightened ideas, a knowledge of the causes 
of those et&cts which \\c daily witness has been 
regatded as among the highest ohjecta of intelleo* 
tnal attahmient; and to be permitted thus to pene- 
ti-atc, as it were, into the hidtlen processes by which 
nature works, has been esteemed the most eleyatcd 
privilege of philosophy. It is a species of know* 
ledge of extreme interest and value in itsdfi and 
embraces in its applications, some of the most 
iuipurtant and even momentous questions which can 
occupy human contemplation. 

Meamuif qf the term ^ CauseJ* 

In order to pursue our inquiry into the nature of 
Physical Causes, it will he essential, in the first 
instance^ to distinguish, as clearly aa we cai^ the 
meaning annexed to the term. 

In common language, the term cause is used 
with considerable latitude of meaning; and even in 
many discussions pretending to a pliUosophie cha- 
racter, a slight examination will show that it bears 
several distinct kinds of signification. We are apt 
to use the same toiurdp and thence imagine that we 
are qpealdng of the mm$ ikh^ in cases which tie 
cssentislly different; though there is donbdess 
enough of apparent resemblance to mislead inacco- 
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rate thinkei^ into the notion of identitj. Hence 
tbe ttinbigtiity and fidkgr which prevail in some of 
the moat impoitaat ioqniiies conaeeted ivith thit 
subjeet ; and the maniftel neeettity for attention to 
accumte distinctioii of the meaning of tenns. 

In ordinary afiairs^ vre talk of the cause" of an 
undertaking^ or the "canfle** of onr condnet 
Again ire apeak of the **ean8e* of an hiatorieal 
event ; and we apply the term to umtters of reason- 
ing or belief in ike conjunction because." We 
mean the motive oi onr actions; the^rotmd or €V»> 
dence of our opinion; the train of drcnmatanoei 
irbicli brought about an eTent in bistorj. In these 
and the like cases, we maj trace a general analogy^ 
ivbich lias led to the application of the same teinu 
In all of them ve refer to some sort of nmd m/b^ 
enee exercised either bj concurrent drcumstanees 
upon liuni^iii motives or convictions, or by human 
agency (individual or collective) upon events. 

In the disensdon of causes and effiwt^ as we 
contemplate them in the natntal worlds and in con- 
nexion with physical science, it is more especially 
necessary to guard against the vague use of terms. 
And in proceeding to the mote precise examinatkm 
of the nature of pktfded eamei, we may oonsidflr 
more particularly, as a preliminary illustration in the 
way of contrast, two £amiliar instances of tbe use of 
the term "canse." 

We may say the etmm of the mottons of a mtdi 
is the tenden^ of Um nain-spring to mnrind itaelf ; 
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and the cat(sc of the flight of the cricket-ball is the 
Toluntarj cffoi-t of the plajer* These are two 
instanees which would 8eeiii» at lint nght» eloael j to 
lesemhleeadi other; hut when aeennitely examiiiecly 

we find an iuiportant distiiictiou between them. la 
the former instance, we trace the order of depen- 
dence of the motions finom the index to the wheeb» 
Ironi the wheelB to the fbaee^ and so up to the ten- 
dency of the spring to unwind ; and this we refer to 
the property of elasticity ; which again may pos- 
sihlj depend on some still higher principle in the 
nature and amngement of the particles of which 
dastie bodies are composed. But to whatever 
extent we may advance in thus analyzing the effect 
up to its simplest elements^ one thing is all along 
manifest; that the Teij h^^^iest principle of 
any such series must essentiallj be some general, 
fixed, iuhercnt, property of matter; by virtue of 
which it is capable of being influenced in particular 
waji^ and by particular agents; but yet is wholly 
iaeri, and incapable of aiMwi^ originating any of 
the effects refened tOw 

In tlie second case, we may observe, it is true, a 
like series of effects in succession dependent one on 
another. Motion Is eommunkated mechanically to 
the ball from the sudden aetko of the arm; this 
results from the contraction of the muscles acting 
on the bones as levers; the muscular contraction 
again may be shown to depend on some peculiar 
l^*'"^^ of the nerves; this again may possibly 
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be traced to some higher principle; we may 
advance, in short, as far as physiological science 
can carry us; and thus far, this and the former 
case are exactly alike. But here at the com- 
mencement of the whole train, there must still 
be an influence or cause of some kind different from 
any mechanical power; depending on voluntary 
agency; capable of originating the series of con- 
sequences from itself ; acting by different laws from 
those of matter ; in a word, an agency or influence 
of a inoral kind : Or (in the gi*aphic language of Sir 
J. Herschel*), we must include a distinct and 
immediate personal consciousness of causation in 
the enumeration of that sequence of events by 
which the volition of the mind is made to terminate 
in the motion of material objects ; I mean the con- 
sciousness of effort, as a thing entirely distinct from 
mere desire or volition on the one hand, and from 
mere spasmodic contraction of the muscles on the 
other." 

Such a voluntary agency, such an influence or 
power, of which we feel conscious, and which 
implies the action (however incomprehensible,) of 
mind on matter, is what we may properly dis- 
tinguish by the term *< moral causation." The 
former case we may call, by way of contradi8tinction» 
an instance of " physical causation." In the study 
of causes acting in the natural world, we must care- 

* Attronomy^ p. 233. 

O 
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luUy observe thiB disliiiction. Cam wheie Tolnn* 
tarjr or montl agency is concerned, can only be con- 
sidered in ])liysical inquirj so far as they |)ro])erly 
come uuder the laws of inert matter, or belong tq 
those kinds of phj^iiad action which are the sul^ects 
of dynamical or diemical researdi. To go beyond 
this is to confound physical causes wit]i moral, 
plijsic^l science with metaphysical. 

Observing this distinetioot it won)d fio doubt tend 
mnch to. the promotion of acciumte views if we 
could snccecd in agreeing to disuse the term '^came* 
in one or other of these very distinct cases. But as 
custom has probably established the use of the term 
beyond the possibility of chang!^ we must content 
oorsdves 1^ insisting strongly on the carefbl and 
constant a(lo})tion of some such distinctive appellft> 
lions as those above suggested. 

We hftTO thus far merely contended that physical 
causes are sodi as widefy dMnj/uUked from 
moral; but wc have not yd conijidercd u/tai tJieir 

etsciUitd nature is: to this we proceed. 

Nature qf Fhtjfsical Cau9e$* 

In the studj of physical causes there has been, 
doubtless, and still exists, a strong tendency to lose 
sig^t of the distinction just laid down; md firom 
the fioniliar notion of moral causation, to imagine 

a simiLir sort of influence in the production of phy- 
sical efiocts ; to transfer the idea of voluutoiy power 
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as experienced in ourselves to mechanical a^i^ta; 
and bj a creation of the fancy, hy a sort of personi- 
fication of the poT^era of nature, to invest physScal, 
with the attributes of moral, action. But such 
indulgence of the imagination is here worse than 
idle; it has a direct tendencj to eonfiue and 
entangle the chain of reasoning; and this eonsideift- 
tion becomes of more importance in reference to 
the conclusions founded on i)hysical inquiiy. On 
all gioundfib then, we ought surely to keep the seaieli 
into, physical truth as free as possible ftom andi 
incongruous influence ; and soberly investigate phy- 
sical causes without being misled by the adoption of 
ideas so foreign to the subject. 

Yet notions more or less allied to these have 
been prevalent among philosophers. This pro* 
pensity for physical mysticism was pre-eminently 
fostered in the labyrinths of the scholastic and 
Cftrtesian systems of a past age. But the traeea of 
It have not yet been trholly or efifectoally banished 
from our scliools of science. 

Even in later times many philosophers hare 
sought to establish the notion of what they termed 
a necessary connexion** or ** efficient causation* in 
natural phenomena ; an idea \a liieli nevertheless it 
would appear very difHcult distinctly to explain. 

It would seem as if they regarded material anb* 
atanoea as possessed of some hidden virtnea or pio- 
perties, which confer on them the powers of physical 
agents; and imagined these occult qualities the 
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sccTL t soul wliicU amniatea^ as it were^ the whole 
frame of naiore. 

In some instanoes^ the adoption of these idess 
may be traced to associations arinng out of the 
common \isc of mctaplioiical language*. ^V^e talk 
of the duUu of cause and efiect ; the links of that 
diain ; the cotmanoH of one event unth another; the 
dqpauknee of caoses; tluB produeikm of a lesnlt fiom 
its cause. These metaphors being taken from mate- 
rial objects, insensibly lead many minds to suppose 
some similar, real, and effective union between the 
events. But this is nothing moie than the yetj 
common mistake of stiaining a metaphor beyond 
the points of parallelism, in which it jiropcrly 
applies, to others which are wholly lucideutaL Per- 
hifswe might rather say these metaphors them- 
selves liave been adopted and conceived upon a fiJse 
train of analogy. At any rate, if m o retain the use 
of them, we should be careful not to be misled by 
the phiasedogy we employ into ideas at variance 
with the real nature of the idation intended to he 
expressed by it 

Another source, perliaps, from which these notions 
of " efficient causation** have derived strength, may 
he diaeoveied in the vague conceptions which have 
sometimes prevailed with regard to the natnre of 
mechanical forces. We might instance some specu- 
lations on the nature of ** inertia,'* and the commn- 

* Mtfajtrfj IWooa, 
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uication of motion; as well as others connected 
vdik the questions onoe agitated leqieetii^ the 
^ Tis viva." Or» to take a more ftmiliar example^ 

the indistinct notions which frequently InTolve in a 
singular degree of mjstcrj, the advantage obtained 
in the nse of the mechanical powers. On wi(- 
nessiiig the effects piodaeed bj these eontiitaiioeit 
the untaught mind can hardly help imagining a 
sort of creatiTc energy which invests matter with 
new atthbutesy and supplies a source of actlTe 
power capable of almost indefinite increase. Sden* 
tific iuTestigation* indeed, dispels the illurion, yet it 
often continues to haunt botli our Innguage and our 
ideas relative to the nature of causation. ' 

Opitiioiu on t/ie Nature qf Ca us a ti o n. 

Wh£TU£B, however, originating in such misconcep- 
tions or not» whether pushed to a greater or leas 
extent, some notions of this kind haTe pravailed 
very generally. But reasonersof an oppodte school 
have arisen, who, aiming at a peculiar degree of 
precision and rigour in their speculations, have 
utterly denied and discarded ail ideas of such aetivi^ 
efficient Influence^ which, they contend, is aUegeHier 
chimerical i and have sought to reduce the whole 
nature, and conception of cause and effect to the 
bare, naked, matter-of-fact, learnt from ezperienoe^ 
that some one particokur event or ph«noiiMiMMi in 
nature always invaxiably Mlowa another in order of 
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time ; the former being termed the effect^ tbo latter 
the cause ; that besides this mere invariable " se^ 
qncnce^'* (as it is termed), they have no other kind of 
connexion or dependence one on the other ; all vre 
know or can know of the matter is the simple fact, 
tliat such sequence does universally hold good ; and 
that we cannot reverse the order. If we be prone 
to entertain the idea of any higher or more intimate 
connexion, this, they contend, is only a vague pre- 
possession, utterly inadmissible in exact i)hilosophic 
inquiry. 

Against these Wews considerable objection has 
been raised ; often, doubtless, from the abuse of 
them; because they were too exclusively dwelt 
upon, or pushed to unwarrantable extremes in their 
application. 

But apart from these objections, the generality of 
inquirers seem to have felt unable to rest satisfied 
in a view of the subject apparently so little calcu- 
lated to gratify the cravings of our intellectual 
curiosity, and seeming to conduct us to so little an 
extent into the secret workings of nature which we 
are so desirous to penetrate. They have generally 
yielded to the seemingly more natural but vague 
persuasion, that there is yet in the relation of cause 
and effect, some real, hidden, essential energy, which 
pervades and actuates all the o2)eration8 of the 
material world. 

And some, even of the most truly philoBopbic 
minds have been unwilling wholly to acquiesce in 
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fedtidog the nodon of causes to what bai appemd 

to them the barren and uns^tisfactoi'j relation of a 
mere invariable junction and sequence of facts; thejr 
haTe been nitable to diveafc thenuelYet wboU/ of 
tome mi of idea of one ereni aeti^j ceeatimki§ 
anothevy and not merely passiTeljr preceding it ; of ad 
influence of some kind, an intimate connexion, an 
efficient agen^t beyond the bare eonatamj of a 
* sequence** or mTariaUe btw*. 

li, dkoh phfned camaHim ret^ noOdng man Am 
Aehmrt mcaridik sequence of two fadUf To treat 
the subject fairly, we must of coiurse dismiss, iu the 
first instance, a number of cases which baye been 
often niged against this doctrine^ bnt wbicb tbo 
sligbtest reflection diom io be eitber firiToloiis or 
inapplicable ; some such instances are not real inva- 
riable sequences of one phenomenon after another ; 
otheis involTo the Macj of the logician's ^ n<Hi 
causa pro cansi;^ others are mere Statements of the 
eo-extetenee of two constant propeitiei. 

We restrict our Tiew of cause and effect to cases 
in which some diange^ either in properties^ or in 
lektion or position* oceoia; that ii^ whm either 
some ehenucal effiset or some meebanieal motioii is 
produced. To take one or two simple instances of 
what are properly physical causes and effiwts: we 
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nj ^ iiietion is a erase of hestt" tbe action of an 

acid is the cause of a vegetable blue turning red." 
The ancients (ignorant of gravitation) considered 
<* the moon to be the cause of the tides." 

In soeh cases as tiiese theie is dearly the fn^ar* 
riable association of one het with another, by a 
sequence in order of time. Tims, whenever we rub 
two substances together, under all circunutaQces, the 
eflhet of heat follows ; and in greater intensity as the 
Inetion is more violent; it depends on this and on 
this alone. In the strict use of tonus, then, in this 
and the like cases, our proposition is notliing more 
tliaa tlie affirmation of this invartshle relation of 
sequence^ as a resnlt of nniverssl eipeiienoeu 

In these instances^ then, we haTe a precise exem* 
plification of the doctrine of invariable sequence 
constituting the whole nature of cause and effect. 
We observe only sueh an inseparable relation 
between the two ftets. We may doubtless ima^fme 
some higher principle, to account for the production 
of heat in the one case, and of colour in the other^ 
as the ancients might have imagmtd (and» perlispi^ 
did so) a sort of principle of attraction in the tides: 
bat whatever we may miigh$^ we A^tot^ nothing. 
When these and the like cases, then, are contem- 
plated in a strictly inductive point of view, we are 
obliged to admit that nothing is aetnalfy proved 
beyond the invaiislde ^ sequeneew'' 
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Causes referred to General Laws : Examples. 

A DIFFERENCE iiiaj, perhaps, be traced between such 
instances as tliese last referred to, and some others 
which we may adduce. For instance, when we say 
thai ^ pulsations of air aie the cause of 80iiiid»'* it 
idU be immediately felt that some vdation, of aldnd 
more satisfactory to our minds, is here affirmed. than 
in the former cases. There is manifestly an invariable 
sequence; wheneTOr this sort of pulsation is pro- 
duced, sound iuTariably follov% and never without it 
But besides this, the propagation of tremulous 
waves, or pulsations, througli the air is a mechanical 
effect, of wliich we form a general idea apart fiom 
its influence oa our oigans; and we refer the vibia- 
tions produced in tbe membnnes of our ean^ and 
the sensation ^vhich ensues, as a particular case^ to 
the mere (general fact of pulsations of ehistic media. 
Here^ tben» there is not only the sequence of one ftot 
upon another, but, also, the former is more eompr^ 
hcnsiiCt and includes the latter as a particular cage 
of a more general class of phenomena. 

In the same manner, we say that rapid tkemiiod 
eoiaAmaium is the eause of that evolution of heat and 
light which we call eomAmsHm. 

Here, again, we refer the ])aiticular effect to a 
cause of a more compreheiisite kind: what we mean 
to aflbrm is^ that combustion is a peculiarly rapid and 
intense speem of chemical eombiaatioii. Again, 
when we extend the bare matter-of-fact conuezion 
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which the ancients perceived betweeu the moon and 
the tidesb to that view of the case which is now 
afforded ns bj the doctrine of nniTenal graVitation, 
acting between the sun, the moon, the solid earth, 
and the waters on its sur&ce» we arrive at a £u: more 
generalized sort'of rehition ; we refer the phenomenon 
not only to an inTariablo sequence^ but assert the 
dependence of a particular efteet upon a very general 
principle : we mean that the tides are a pmiicular 
case of the nniversal law of gravitation. 

The same may be said of onr assertion, that ** elee^ 
trie discharge is the cause of lightning and thunder^ 
" that •* volcanic action is the cause of earthquakes ;** 
in a vast number of such instancea^ what we really 
mean will be found to include a reference to a mare 
generd ftct, law, or principle. We nliean, that 
lightning and thunder are a particular case of electric 
dischaige; or are reducible to that greatet principle: 
an earthquake tLparikularease of the eflfect of volcanic 
force: that is^ in all such cases^ we use the term 
cause to include the idea that the one phenomenon 
(which we call the effect) is a paiiieular kind of the 
other (or cause) which is the more general hcii the 
relatloil is not only that of sequence^ but also that of 
a species referred to its genus. 

Wlicn the suspension of water in the pump was 
firsi observed it was ascribed to a cause called 
^ soetioQ*'' aild in the then state o^ knowledge^ it 
was not only naturalt bat inductively eoireeti io 
ascribe so singular an ciTcct to a peculiar cause. It 
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was apparentlj a cue sni geaerte:** the eflfeet my 
perhaps, soon seen to be of the same kind as the 
suspension of a stone by contact with the under side 
of a wet leather; there was then one dtp taken in 
the process of generalization, hj refcnriog both to 
oiie common cause, still named suction. Fdrthetr, the 
discovei v of Torricclli referred the former case to the 
pressure of the atmosphere ; and this was soon seen 
to inclnde the explanation of the latter and all bther 
analogous phenomena. And, finally, this was redfuM 
under the still more comprehensive law of universal 
giavitation. Thus the gross and heavjr matter of the 
earth (as the scholastic systems constdeied it)» aild the 
pure and nthereal substance of theatmospheM^ ime 
brought under the common dominion of one shnple 
and genei-al law. Tlius the study of causes proceeds 
from the first admission of a peculiar phenomenoit 
as a thing ''sui generis^** until it is shown to be 
reducible to a species of some inoie extensive 
established ** genus.** 

When a murow beam of solar light passes the 
sides of a wue, or the edges tff an apertutab eertaiii 
coloured stripes or fringes are exhibited oh a Screen 
jilaced at some distance. Tliese facts were at first 
ascribed (very justly) to a pcadiar properiy of 
light ; which was termed ** inflexiont* or MineUihes 

difiabtlon.* 

The oolours of soap bubbles^ or ttidee i>etween 

two glasses pressed hard together, were ascribed by 
Newton to another peculiar property of li^t^ hj 
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virtue of which it has diffeient characters altematelj, 
at saoces^To intemh^ aloiig the kiigth of the 
Tsy. These alternations of diancter wen termed 

« fits." 

Some other phenomena of an aimlogous nature 
yrm, in like mannery set dom as due to properties 
of light* each entirely " so! generis.* 

At length, however, it was shown by Dr. Young, 
that they could all be reduced to a common principle 
(or genns)t named interference;** (before alluded 
tof ;) and which supposed two rays of I|gbt e^iable of 
cither conspiring in their effects, or neutralizing each 
other, as tlicj coincided at similar or dissimilar points 
or periods, at alternate minute distances along their 
lengths*: and such a property was accounted for bj 
the supposition of light consisting in vmei propagated 
tlirougli an iniliiitely rare and elastic medium. 

When a ray was transmitted through certmn 
media, or reflected at a certain a^gle^ it is found to 
ba^e difltont properties afen^ «ef <;fi»poi^^^ This 
was a distinct feet, and was referred to a peculiar 
cause, termed polarijsation.* 

When polariied light is receiTed through a toa^ 
maline (or other anslysing apparatus) in a particular 
position, it wholly dutqtpean. But If a plate of cer- 
tain crystals be interposed, a portion of the light, or 
certain particular colours, are restored, Thii^ sgpin, 
was ooiuiidered at first a distinct proper^, and was 

* Sec my Trratutf (>}i CjpllH^ p. ISS^ OadMy 1898. 
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called " i^^polarintioii.*' It has been, however, nnoe 
peifeeU J egflmmd hj the general prind]^ of int»- 
ferenoe," if com&med with an explanation of polaii»- 

tion, which is also easily supplied bj referring it to 
the same general theory of waves. 

The cooling of the earth ai night ia the eniae ef 
the deposition of dew on tfaoae eabttaacea widdi 
cool fastest, from the condensation of the suspended 
moisture of the atmosphere upon them. Here the 
cooling or ladiation of the earth* oonddered menfy 
as any other heated body, is a greater or moie genenl 
principle; such also is the more rajM cooling of 
fibrous substances ; and such, again, is the suspension 
of invisible vapour in the atmosphere^ and its con- 
densation on a certain lowering of tempeiatara» Wa 
are thus enabled to refer the partiealar instanee of 
the dew on the grass (and not on the gravel) to a 
union of these more general principles. Her^ then» 
we have a combination of causes^ inTolri^g a ftr 
more satis&ctoiy and intimate kind of lelalta. 

Tru$ and Hjfpoihelkd CbaiMs; 

Tms will be the proper place to notice an importaiit 
distinction, often not clearly kept in Tiew. We may 

refer to a cause, or general princiiile, which is bTce- 
wise independently established by other experi- 
mental evidence as somethii^ aetoaUy eodstiqg In 
nature apart from the particular cases we wen at 
Ihrst conrideriiy. 
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But alsOi ID Other ca8c«» we may find aome mere 
gmtiiitous supposition or hypothesis which supplies 
a connecting prinpiple or general i-epresentation pf 
the lactflb thongli in itself purely fictitious. Such 
a principle Is sometimes termed a " causes*' as well 
as the fonper. And such cases have been compared 
to the discoveiy of a key to a cipher, obtained 
merely by fiu4ii|gt irom repeated trials^ that, in point 
of Ae^ it iiO^ supply aii interpretation. An4 soqiip 
writers have contended that this is aO we want in 
inductive philosophy, and would restrict the study 
of causes solely to this olyect* The illustnUion» 
howeWf at best appears to me to couTey but a 
miserable idea of the investigation of physical 
causes; and if adopted exclusively, cuts oflf tlie 
most valuable and satisfitctory sul^jects of physical 
inqniiy* 

Newton (at the eommencement of the third book 
of his l*rindj/iuy) has laid down certain rules for the 
study of physical causes; the chief of these* and a 
rule supported on the soundest considenition% points 
imt iwo eonditaons as the chaneteristics of legiti- 
mate physical causes, viz., that they be such as are 
•* fyrue^ and " sufficient to explain tJie phenomenal 

Now an hypothetical cause (or the mere key to 
the eipher») fulfils bat cm of these eonditioiis. 
Nevertheless sodi hypotheses may be eminently 
useful, especially when we can attain to nothing 
better. With the reference to such }>nuci])lcs, we 
■re often compelled to be satisfied. They afibrd a 



Dig'itized by 



Ci.USE AND £FFfXT. 



good representation of the facts, though tlicj baye 
no other existence thau as so reprcscntiog them. 

Bat on all gTcmiidab it is a ikr higher and nmvp 
Batisfaetory proceet if ire eaa aniye at sach a canae 
as fulfils ^th Newton's conditions ; bucli as not only 
afTo^fls a key to the phenomena, but is also ** trae^" 
or is proTed to be a real principle existing ii| nutuie 
1^ other and independent conatdeiationsL 

L THBTaried phenomena of electro-magnetism are 
all explained by the aopposltion of a system of eniw 

reiitb in directions transverse to the length of tlie 
needle. But these currents Qie i^ot proved to exist 
by any independent evidence. Thifl^ then, is an 
instance of an hypUhdfkei cause^ which jet eji^pi^am 

the phenomena. 

2. On the other hand, the air is a medium really 
and independently known to exist; and pidsatkna 
are real mechanical eifeets prodnced in it T!bm 
phenomena of sound are thus referred to a real 
cause," which perfectly " explains'* them. 

8. The explanation of dew before mentioned is 
also an example of combination of *■ tme* eansea. 

4. We before alhided to laige daases of optical 
fects uhich are reducible to the principle of ** inter- 
ference/* That rays of light actually possess somo 
inherent property lij virtue of which they can af» 
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interfere^ hat been shown by independent expeii- 
men^ bj Arago and FkesneL Inteifeenoe^ tlieii»ii 
a rmd eflfeefc; and these elasiee of fiiets aie eg/bhmd 

by a " true came.'' 

The fact of interference itself is a£;ain ejeplained 
peifectljr by the theoiy of ivave^ propi^tod in an 
infinitely laie and elastio medinm; alao a vast 
number of other optical facts which have no con- 
nexion with interference, and others which have, are 
all capable of exact explanation by this hypotbeais 
of waves; which» ivhen modified by some pecnliar 
. considerations, seems likely to afford a due to nearly 
all the most complex phenomena of light. Yet we 
have no independent proof of the existence of an 
settier» or the piopitgatlon of iwes in it It there- 
fore remains at present an hfpo&eHiad cause. 

5. Gravitation, or the teiideiicy of matter to fall 
together with a force proportional directly to the 
mass and InTeisely to the sqmure of the distance is 
a vedHdug: m find it independently and ezpeil* 
mentally in the attractions tvhicfa take place iHthin 
the reach of our investigations; we also find that 
the extension of the same cause perfectly ej^piauu 
all the movements of the planetary system. 

6. Ths phenomena presented by the aotnal state 
and stmetore of fhe earth's soxlhoe are rach as both 
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aidniit and call for inquiiy into tlie natme of the 
causes to which they can he leferred. 

The pursuit of this inquiry soon discloses the 
ovidence and mouiuucnts of successive changes 
which have oocnifed in the atato of the earth's sow 
ftoe. In the attempt to tiace these to Uieir causey 
sound inductive geolo^ recognises, of course^ the 
same principle of referring to those which are both 
irue, and wfficimd to e^q^lain the phenomena. We 
cannot find tme causes ezcqit in such as are leaD^ 
proved to exist, and found by experience to be in 
operation. The action of the waters on the land* 
(whether the continued power of the rivers and 
ocean, or the occasional finoe of inundations and 
torrents,) the subterranean force of earthquakes, and 
the external operation of volcanoes; the contrac- 
tions and expansions which must accompany chai^ges 
in the tomperature of any considerable thickness of 
the earth's crust : these and the like are the red 
causes to which the sound geologist refers. 

The accumulation of soil at the bottom of the 
waters^ the imbedding of animal and vegetable 
remains in those depositions, the elevation of poi^ 
tions of land out of the sea, are operations really 
and continually going on» IVhen* therefore^ fossil 
remains of eiganiaed beings are found imbedded in 
rodcs bearing also the marics ef a sfanihtr mode of 
deposition, we refer to such operations as those just 
mentioned as true causes to tJephin the phenomena* 
And numerous series and successions of such dcp^ 
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sits, containing the lemains of species now extinct, 

and, successively in the order of deposition, contain- 
ing fewer of leceDt and more of extinct kinds, even 
to iriiole geaeiSf clttnoi, and oiden of beii^ eall 
fyr the Ulce lefmnoe to the eentinued action of 

similar causes through periods of countless dura- 
tion. 

And even if difoeaoe of opimon arise among 
geologists as to the rapidity with which snch changes 

may liav(j been effected, yet no sound inquirer refers 
to causes of different kiiuU; no one now dreams of 
the plastie power of nature moulding the semblances 
cf organic fsmains in her sportive moods; nor of 
the simultaneous formation of the different strata 
with all their fossils in one confused mass, from 
which they subsided at once into thdr present 
positions. 

The continent of Sweden is shown to have been 
slowly rising, by elevation in a mass, above the level 
of the Baltic^ bj a gradual, insensible movement^ 
UMttoided bf any ^olence or dislocation; the effiset 
of some enoimons subtetnnean pressure. 

Here, then, is a true cause ; it is also one which 
jtGrfecilj/ explains tlie phenojiiena presented by numer* 
ens ottifir laige districts of the earth; whichy con- 
taimng immense deposits of marine shelly most 
once have formed the bed of the sea, above which 
they are now elevated; and exhibiting an unbroken 
level, we infer were elevated gradually, and without 
distmlieiieeb by similar slowly-aotiiiig sabtemaesa 
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forces^ as irue causes^ and sufficient to eo^lain tlia 
phononieiift- 

In the tremendoiis earUiqiiake vihaiA oecmred on 

the coast of Chili in 1835, an eruption of a gub- 
maiiae volcano caused an enormous wave ^vbick 
swept omr and entirelj desolated a coosidenble 
tract of countiy. The geologist tiaoes Uie nailDi of 
such sudden and viulent local inundations in Tarious 
parts of the earth at remote epochs. Here, then, 
we have a real cause jfhkk explains them. And % 
in some instaocesi the efibets wppeu to have taiken 
pljicc formerly upon a larger scale, still we are not 
departing from the nature of a real cause in sup- 
posing sabmaiine eruptions of greater vioknoe. 

lhu% while no difibence of oj^nion exists amoqg 
rational geologists as to the propriety of attempting 
to explain the facts solely by reference to " true" 
caoseey questions have^ neverthelesi^ been* and maj 
fiufly be^ agitated, as to the fiequem^ or intendtj 
with which Fuch causes may have operated in remote 
periods ; and ^vhetile^ Ave should with greater proba- 
bility lean to the idea of brief eruptions of enormous 
violence^ or of long-eontinned action of ovdinaij 
energy. Such questions are cleariy matter of fidr 
and philosophical discussion. But the iraportAnt 
point to be borne in mind is^ the distinction between 
such suppositions as those^ and speeolations wiMi 
would refer the effects in question to other agency 
of a different kind, and wliieh has not any connexion 
with the k^gitimato objects of inductive research* 

Hi 
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Tlie (jucstioiis at issuo between certain geological 
schools refer only to a difference in tlie degree, not 
in the kuuk of action Bopposcd. The case is enen- 
tiallj distiiiet ftom any diimeim of imiTenal oafta^ 
strophes and convulsive paroxysms. 

Volcanic action, in a single day, lias been known 
to raise a hill of aome hnndieda of faet ia hei^t. 
The eleTBtion of a mountain peak of aaimuij thoi^ 
sands may be ascribed by one geologist to the 
sudden action of volcanic eneigj a thousand times 
ai great; bj another, to an equal tooe acting 
through a thousand days. The probable reasoning 
in support of either supposition, must be made out 
from concurrent drcumstances. But the important 
point i% that in either ease^ the theorist is not 
departing from knom analogies and real eanses. 
The man who sliould contend that the volcanic 
appearance of the mountain, together ^Wth all the 
mailcs of upheaving and dismptiont are delusiTe^ and 
thaithe whole ivas foimed at onoe out of prinuml 

chaos, exactly in its ])rcscnt condition, would be 
iairljf divested of all ckim to the title of a geologist 
er of a rational inqnirer. 

The question respecting the explanation of geo- 
logical phenomena solely by existing causes, seems^ 
like manjr other controveraies^ to be in a great 
degree^ dependent en the meaang ef iMa It hM 
been contended that we ought to appeal as modi to 
unlimited force as to unlimited time. But it appears 
to me that the "nUmit^ extension tn turn of the 
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operation of known causes is an assumption essen- 
tially distinct from that of an nnlimited extenu<m in 
intensitj, this last being precisely tliat trliich would 
place them beyond the limits of known and real 
causes. It is undoubtedly true that we know causes 
only by their effects, and mnsi infer the magnitude 
of die cause firom the nature of the cflbcts witnessed; 
but the very question is, wlicther we arc to derive 
tliis magnitude by the multiplication of the time or the 
force. And (unless where there is positive evidenoe 
of the wMetmeuoi the cflfect from oollateml drcum- 
stancc?,) the former is the motlKKl which alone seems 
to bring us within the dominion of known causes. 

Again» oven tliose theorists who have been most 
disposed to adopt the suppomtion of sudden and 
enormous paroxysms of volcanic and diluvial action 
iu the earlier stages of the condition of the earth, 
haTO never supposed them as extending oyer move 
than certain limited regions of the earth at one 
time. In fact, all the changes of uhich we, havo 
evidenco in x^ist opochs, have been manifestly locaL 
And the operation of existing causes is confined to 
a series of the like partial and local alterationa» 
Tlius no sound inductive geologist at the present 
day can admit anything like an uuicersal simtdttmeam 
formation; nor find support for any theory of a 
sudden oosmogony» applying at once to the entire 
surface of the present dry land. One small portion 
after anotlier has been successively elevated and 
peopled with vegetable and animal life: agahub in 
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the ooune of profinmdly-a^pisted dia]igei» to }m 

obliterated and overwhelmed, \iliile anoUier has beeu 
in progressive advaiice. 

In all mieh easesi then* the obierred fiust or randt 
it fefened as a partienlar case or qpedes to some 
real existing geuus or class of natural opcmtlons, 
and not left as a peculiar anomalous event» m 
yenmi, or refened to arbitnuj ageoej. 

CSauses whose existence and operation is evinced 
hy exj>criencc, are the " true** causes to wbich alono 
\re can refer. Yet questions may fairly arise, and 
indeed must \» caiefiilly discnssedy relative to the 
other condition of the cas& vuE«9 irhefher any pai^ 
ticular causes so assigned arc sufficient to erplain the 
phenomena ? If they are not, we then fall back on 
the truly philosophical nuudm so admirably hud down 
hy Mr. Lyell : When we are nnable to explain 
the monuments of past changes, it is always more 
fvoiaile that the difhculty arises from our ignorance 
of all the existing agents, or all their possible effiscts 
in an indefinite lapse of time» than that some cause 
waa fonneri J in operation whidi has eeaaed to act" 

Tteoa the consideration of a ** veal cause,** in fiiet, 
involves the connexion of one train of causes with 
another. The cause is shown to apply indepen^ 
dentlj to one set of ^leDOOMna; we reler another 
daaa to the same cause. Una wo enlaiga our Ideaa 
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of the coimexion of phyaiGal pheDomeiis; we titca 
not only one series of eanset and elfeeti^ hat nan j, 

aud these not independent* but united by common 
principl<». We perceive a union between extended 
orden of Isieto. We find not meielj one relation 
establidied, but a oonminnieation opened^ as it wen^ 
with a vast range of sneh lelations; and many sodi 
cliaunels of communication, widely ramifying in aH 
directions. The groat truths of the natural world 
are proclaimed, as it weie^ not merely bj the aeeotd- 
ant evidence of a few witnesses* bnt of a vest num- 
ber ; and "vvith the increasing assurance, too, that as 
many more as we may summon, will all confiim 
each othei^s statement And this not merely in one 
or a few points, but In connected trains of nanative; 
and again, not only in ono or a few, but a great 
number of distinct narxatives^ all of which throw 
li|^t upon» and conoboiate each oliher; and the 
number and extent of which is ineieasii^ and 
accumulating without limit 



Ideas of EJicieiil Causation, 

By such considerations as those now adduced, it 
appears to me that we obtain a view of the relation 
of physical cause and eflfoot at Qoee simple aiid 
satislkctory; divested of mysteiy, yet Mng above 
the relation of a mere invariable - sequence** of 
facts. We find the connexion of causes and efiects 
In the connexion of laws and piindiplea» And in 
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ibe most strictly phllosopliical view of the matter, 
we ratioiiall}' extend our notion of physical causation 
beyond the bare circumstance of two consecutive 
phenomeiuit to the couviction of an intimate union 
between tbem: wbicli is no oilier tban that of the 
particular individual case witk the more general 
law : of that law with some still more comprehensiTe 
principle : and of this^ again, in its tuni» with some 
yei more nniveisal theorj: thns establishing not 
merelj sequencer but reasons, not merelj coiiuexions 
but explanations. 

We maj thns safely admit that our persuasion of 
an Intimate cauflality (if rationally explained) is 
really something more than the mere influence of 
an ill-r^ulated imagination improperly intruding 
itself upon phiiosophieal speeaktaon* We thus suf-. 
fidently account for the most powerfbl conTictioii ef 
a hidden connexion between natui-al events, which 
we experience even before the grounds of it have 
been distinctly analysed* In the successively higher 
generalisatloDS which really constitute what is so 
improperly represented by the common metaphor of 
the ** chain" of causes, we find a real and rational 
gratification of our longing anxiety to penetrate 
beyond the bare suiftce of sensible phenomena into 
the more hidden relations and mysterious combinar> 
tions of nature. 

If further confirmation of this view of the matter 
be wanting^ we may find it in observing the depend- 
ence which the MmifA ef our impvesMi ef an 
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intimate camdity always hu upon the edMl to 
which wo tmee the Hrie$ of combinations of laws and 

principles. 

The force of the persuasion wo entertain of causa- 
tion tarie$ with the different degrees in which the 
rektions of physical laws aie more or less general 
more or less widely ramified and dependent one on 
another, more or less connected with high general 
principles and comprehensive theories. Oar impres- 
sion of the idea of an eflkient canse is much weaker* 
for instance, in the case of friction and heat, than in 
that of gravitation and elliptic orbits, or tides. 

Suppose we should hear it reported that some 
snbstance had been found in which no ^dence of 
fticUonwonld produce heat; in estimating its pro- 
bability ]^rior to idciicc of the feet, I believe no 
truly philosophic inquirer would reject it as a viola* 
tlon of the order of natursl caoses. But suppose it 
should be rumoured that a new planet was discoveined, 
but that it did not move in an elliptic orbit ; I ima- 
gine this circumstance would cast suspicion on the 
credit of the whole statement* in the minds of all 
who understood the nature of gravitatioii. 

Or, again; suppose it sliould be stated that at a 
certain port, on a certain day, the tide did not occur; 
rather than believe that there wis actually no attnMS 
tion of the water by the moon in that partlenlar 
instance, we should adopt any supposition of cur- 
rents, winds, &c., or even rest in the mere possibility 
of some counteractuig canseb though iHioUy unable 
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to assign its nature, as the more probable aad 
ntional idea. 
We have a fiyr Iwt poweiful persaasion of an 

inseparable connexioii between the action of an acid 
and the red colour which it produces, than of that 
between a high chaige of atmospheric electricity* 
and the production of thunder. And the reason 
seems to be, that, in the former case, A\e know only 
the bare law that such an effect is produced: in the 
latter m know something (at least) of the reason 
«n&jf and the manner koto it is prodnced. In the 
former we do not know any intermediate step in the 
process, any intermediate circumstaoce in the order 
of cansei^ we liave no sacoesdon of generalisations: 
in the ktter we can trace semal. For instance: 
high electric tension always tends to a dischaige: a 
sudden discharge of electricity always produces a 
fladi and a violent ooncnssion of the air: the oon- 
enssion of the air always occasions a report in our 
ears. We could not imagine an instance where this 
ultimate effect was not produced without a violation 
of ieceral diiUnei Jaws of natuxe. In the foimer case 
only OM law wonld he Tiolated if the e^ct did not 
take place. Now so firm is our persuasion of the 
uniformity of nature, that we camiot bring ourselves 
to believe in the d^ridons vioktion even of one of 
her laws; ws^ therefore^ are prone to regard the 
violation of several in successioui as absolutely con* 
tiadictoiy and impoesihle. 
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Tii£ study of [dijsical causes has been hj some 
writeis disparaged and calumniated as of a low and 

confined character ; as being wholly limited to the 
bare investigation of /acf-f, and as incapable of rising 
above such knowledge as is directly eooTeyed by the 

The view in which we have here eontraplatod it» 

will completely vindicate it from this charge. It is 
manifest, from what has been advanced* that the 
study of physical causes, even in the strictest senas^ 
involves the very highest abstractions, the exercnse 
of intellectual combinations, of a nature the most 
widely remote from the evidence of sense. 

We have traced a gradation of meanings from the 
bare law that one phenomenon is invariably joined 
and co-extensive with anuther, up to associations of 
facts and laws of successively higher generality ; we 
assign caiues of a better and more satisfiietory natnn^ 
by assigning more general theories or systems of 
truths to which the particular cases or effects are to 
be referred. 

In this point of view, then, the study of physieal 
causes becomes identified with that <^ the j^amd 

laws of the natural world. And it is here, therefore, 
that the nature of causation Is found to be imme> 
diately eonneeted with that of Mu eti tm , by whioh 
alone those laws are elieited and established. 
The experimenter is^ doubtless, in the first instancob 
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concerned eiitiiely ^^ ith tlie bare order of sensible 
hct&: but from these it is the very object of induc- 
tion to lead him to liigher priuciples^ to g;in<i» bim 
to tlio contemplation of tbe wider generaliationa 
which open to liim as his view enlarges, as he is 
continually rising to more elevated laws and loftier 
abstractiona. 

We recur, then, to the accurate study of iniuetumf 
ill order to understand the ground uf a rational con- 
ception of physical causes : which is, in fact» no other 
than that on which all sound induction proeeeda : 
the extended oTidenoe of natural analogies: the con- 
viction of a close iniiou aiul conspiring harmony 
throughout the whole range of natural phenomena; 
such that we cannot imagine eyen a partial disaoda^ 
tion whidi would not entaO more extensive disar- 
rangenients, and involve a disoiganization* of the 
system of material things. 

It is the combined force of many eonqfuring rela- 
tions which tends to impress the mind with a per- 
suasion of the intimate connexion between pltysical 
phenomena which we call cause and effect. It is 
this support which each distinct truth ministers to 
anoifaer; this mutual corrobomtion and confirmation 
of physical laws, whicli constitutes the notion w e can 
hardly avoid forming, of a consolidating and con- 
necting poweft or efficient causation, between phe- 
nomena, which maintains them in union. 

This confederacy of causes, (as Bacon* emphatica]^ 
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temu it,) this aiyostiiieiit of one to die Mm, i% 

which compacts the whole series of phjsiesl hewB, 
in a self-supporting cquilibriuui, like the stones of an 
8ieh» so that we cannot cottceive the remoTal of one 
pordon without the destruction of tiie iriMleu 

We shall thus be prepaned to pomie die highest 
and most important considerations which arise out 
of the philosopby of physical eanses.. We connect 
diose causes with nnivenal laws; we leam dioee 
laws from inductiTo evidence: and die eombined 
effect of the whole body of pliy>ical induction is to 
demonstrate the immutable imifonnity and recondite 
adjustment pervading all nature. And the further 
inductive generaliaitioii, or, in other words, the study 
of physical causes, may be carried, the more abun- 
dantly do we find those conclusions confirmed. The 
mutual eorrobomdon and conspiring testimony of 
endless concurrent inductions; advances and aug- 
ments, in an acriniiiilnting ratio the overwhelming 
evidence of order and arrangement, of analogy and 
haimeny^ througlioat the phjiieal woild. 
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THE EBLATION OF PHYSICAL SCIENCB 
TO NATURAL THEOLOGY. 



"Human knowledge is in truth the intOfVBtltin jof tkflW Iwn ttlA 
himself has imprened on his creiUioa.* 

Ba»ba«s, {VbiA Bri^ewaUr TmtUt, p. 24.) 

** Namque eos qui autuniant nlmiam scicntiam iDclinare mentem in 
Atheismum, ignoraatiamque Scoindarum Cauaarum piet&U erga Primaai 
tibtMtkuif Hbeotar compeDtnm JoU* qvctlioM^ 'An cfOttHd 

nen^ pto Deo, et ejus gratift dolnm loqui conTeniat, ot ipsi grsUi» 

cemnr? liquet cuim Dcum nihil operari ordlnatio in natori, nia per 
Sccundus Causas, cujas divcrsum credi si vellcnt impostura inera esset, 
^uast in gratiam Dei, et nihil oliud ^uam Authori vehtatis iuuntuadam 

" Adao vt ttttnn alist^ wl canraa phySop homines a DaMt imiiiMmIH 

abducant, nt control potius phHosoplti illi qui in iisdrm eruendis occupat! 
fuomnt, niillimi exitum xci repensnt* uisi po&trcino ad Demn et prov^ 
deutuim coufugiaoL" Bacov, Angm^ HL 4.) 



Introduction, 

In the praceding nmatkM, we fam pimQed w 
inquiry into tbe nature of pliydeal cani w ; and 

in introducing this discussion by an examination 
of the nature of inductive evidence^ bj wluch aU 

* Job sou. 7* 

I 
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our knovrkdge of physical causes must be obtained* 
it baa probably been made aoffidently manifest how 

intimately the principle of inductive generalization 
is connected with all our substantial and satisfactoij 
ideas of cause and efiect 

It appeased in the tot instance^ tbat a belief in 
the permanence of nnifixnnity, and the preseraftioii 
of analogies throughout nature, is in fact the very 
soul of the inductive philosophy, Tlus supplies at 
once the iint ooiy ectoial j;wde to our belief in fixed 
physical laws, (wiUioat which the rerj process of 
induction could not be carried ou). And the 
unlimited extension of it is the grand and universal 
eondnsien to which all experimental evidence leads^ 
and to whkh all indnetkn minbteia Inereasing and 
abundant confirmation. In considering fm-ther our 
natural persuasion of the intimate connexion of 
physical cause and eflEect* I have endeavooxed to 
ex|dain it by regarding it as'dependent simply npoa 
the continually accumulating force of inductive 
evidence^ and the endless order and mutual depend- 
enoe of vast series of physical laws^ of anocessivelj 
higher generality and vrider eomprehen8ivenes& 

Having thus examined the nature of pliysical 
causes, the extent to which we trace their influence^ 
and the oijgin of our Ideaa of a noccamiy connexion 
or cflidency in Ihem; and having forlher eonsidefed 
the entirely distinct nature of Mhat is w)mmonly 
described by the same term ** causey" — but which 
oii|)it to be caiefttUy dtstii^shM in meaniqg whan 
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thus used in the flense of mond duiflatioiit the effect 
being dqiendent npon ToStion er intelligeaee^— it 

will become necessary to examine further. What are 
the circumstances under which ^^ e can recognise the 
opentpon af monU aauuf and What the efidenee 
hj which iStnESr eodstenee hi sdbstaiitutedl 

Eddeneerf Afond Cauiaiiom. 

« 

ht pofsning the inquiry into the evidence we lm90 

of the influence of moral causes, ^^c liave only to 
bear in mind the distinction at first laid down ; bj 
the aid of whieb» it will be appaient how the open- 
tion of moral causes is distingnishable from dw 
succession of pliysical. IMonil causation, as "we have 
observed, implies volition and intelligence: it is 
consequently marked by the indications of intelli- 
gence in the resolts produced. In the illnstniSon 
before given*, we sup2)osed a known intelligent agent 
exerting a physical influence on matter. If we 
witness only effects produced on matter, how ave wie 
to recognise an unseen intelligent agent» ia the 

question now before us. 

To recur to an illustration similar to that before 
employed:— If a stone strike lypinst an eljeel» it 
may have been projected either by some mmly 
mechanical power, or by a voluntary agent; and if 
we saw only the resulting impact, and not the 
etiginatioii of the motioi^ we ahoold be unUe te 

* Abovfl^ p* 80L 

IS 
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decide which was the cause. But if we saw a 
nnmlier of such projectiles striking the oljeet in 
tnoeession, and all hitting it upon a certain inaik» 
we should immediately conclude that the projectilea 
were aimed at that Tnark* and, therefore, that the 
whole was the lesolt of some moral volition. And 
fiirther, if we should see that the halls were impelled 
hj the aid of a machine^ and should find that it 
was so constnictcd as to discharge a number succes- 
siTeljy without the intervention of any manual 
agencjy this surely would in no waj dimuM our 
impression* that the whole was designed, and 
originally set in action, by an intelligent agent. 
Nor^ again, would it make any difference in our. 
coiielnaon» whether or not we could discoTer any 
partienlar'end which might he answered in striking 
the object; though, if we should perceive or con- 
jecture such a design* it would of course add a 
further confirmation of oar original impvessloD. 

IC on the contraiy» ve peroeiTed the halls prc^ 
jected at random, at in^lar Intemdi^ and In 
various directions, we could not infer such design or 
intelligence, lu a word, from results apparently 
capricious, firom effects uncertain and interrupted, 
from action regulated by no seeming plan, hut of 
an arbitrary and inconstant character, we could infer 
no desiign, no volition, no uufnd cofm* It is when 
results are reducihle to regular rules, when observed 
actions are found to he consistent with some fixed 
and constant system ; when phenomena can he 
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traced up to their determinate laws, or in other 
words (agrceablj to what has been above mainp 
tained)^ to their phfded eaumt theiit and then alone^ 
it 18, that we can aaoend to the idea of a legnlating 
fnoral catise; and deduce the conclusion of super* 
intending volition and designing intelligenee. 

In geneml then* the evidence and stamp of meial 
agency and intelligent influence^ is fonnd in the 
discovery of a uniform consisicnct/ in the results, in 
a regular arrangement of parts adapted to eadi 
other» and to the wholes sneh as to pieclude at onoe 
the idea of eapiioe and ehanos^ and tiiat of blind 
unforeseeing fatality. And this may be distinguished 
into two kinds : — ^Ist. Where a fixed end is discover- 
able^ and we observe the duection of means to it» 
and changes taking plaoe in IbrCheianoe of It 5Snd. 
Where, although no such end is discoverable, and 
no change takes place, yet we perceive things 
arranged in a certain invariable order and symmetiy. 

In the stndf of the actual laif% mei^anlsm, and 
arrangement of the natural worid* wb have a magni- 
ficent field open before us, in which to pursue the 
inquity^ whether such indications of moral causation 
can be traced; and this Inqnuj Is In fte^ In Its 
most* essential pmnt, alrsadj answered In llie eon- 
elusions at which we arrive by inductive science, the 
universal order and invariable harmony pervadii^ 
the material udvena. 

Tbe application of the traths disdosed bj Hhe 
study of the laws of nature, and the dependenoe of 
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physical caiise8» i% indeed, not to he mistaken; and 

it may be truly said, that the sublime conclusions 
of natural theology* in their general and popular 
aooeptation» are obvioiis on tho most cnrsoiy snrvej 
of the natiiifll mild» and at once conTindn^ ewn. 
to the most nninstmcted apprchennon. Unless 
miserably blinded by prejudice, or incapacitated by 
moml perrersion, the most untaught mind instantly 
recognises the evidences, of the Divine existence 
and attributes, and unhesitatingly regards the visible 
order and adaptations of the natural world, as no 
other than the created manifestations of the Divine 
perfections. Let xa, however, observe that the 
special object of natnial theology, ng a temcg, is to 
analyse the precise steps by ^vhich these conclusions 
are attained, and examine the securi^ of the grennd 
on which they rest Tlie preceding portion of this 
inquiry has been directed in its proper vray, towardt 
this object, by scrutinizing the more general grounds 
on vliich all our ideas of tho relation of effects to 
their eansea depend ; and it is to the more parlicnlar 
application of these views to the great argument of 
natural theology that we are now to proceed. 

Nature <^ Final Causes. 

At the outset of this inquiry, we meet with od 
expression veiy commonly employed, but often with 
Httie attention to aceanu^ of meaning; the eon- 
sideiation of what are called^ '*/md €amm!* b refened 
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to as the main evidence afforded hj the atudj of 1 
nature^ for the enatence and perfeetiona ef the | 

Deity. Here then, as in other cases, it is to the 

meaning of the term that our attention must» in the f 

first instance^ be carefully directed. Now the ^ipU- 

catton of the void ^canaeb** when we apeak of **fiittl 

causes*** is somewhat peeidlar, and, in fact, such as 

veiy commonly to occasion mistake and difficulty. Yet 

the phrase has been perhaps too atrongl j sanctioned 

hj CQStom to allow an expectation that it eaa be 

generally discarded, even though we dionld gain 

considerably in perspicuity, by adopting other ex- 
pressions to convey the same meaning. 
A lew instancea will aerve to illnstiate the nae of 

the tarn :— the drculation of the blood is said to be 
the Jinal cause of the valves in the blood vessels. 
It would not be considered correct language to call 
it the eame simply: though by another modification 
of the word, we might say tiiat the ^alm aio 
proTided became of the circulation. We might easily 
illustrate the distinction by abundance of other 
ezamplesb firom all parte of the natural wwld. 
Ihe wiation of tiie seasons la said to be iSb» 

final came of the obliquity of the earth's axis. He 
graminivorous or carnivorous constitution of ftnimi^l^^ 
i^fiind ame of the respective fbnna of their teeth 
and feet The painting of the images exactly on llie 
retina, is the final cause for the lens of the eye 
having precisely that focal length, and the medium 
aoonespondingrefinoth^power* Whilst the fiorai- 



9 



120 RELATION OF PHYSICAL flCXENCB 



ation of an image, free from colour (in peiieot eyes)* 
is the Jmd cam of the lens and iritfeous homonr 
having their disperaiTe powers in a certain Tektioa 

to each» by which* in theoiy* that condition wiU be 
secnied*. 

In lU nieh instanees we^ in ftct» use a Teiy 
drenitoiiB mode of expression in adopting the 

term ** final cause." It was remarked before, 
tliat in ordinary language we often use the term 
'^canse" to signify the leasont ohject* or motive^ 
inflnendng some moral or intelligent agent Now 
when we consider the end or design j in order to 
which, one thing is arranged in a certain adjustment 
to another: — when we observe things so adjusted to 
each oliher as to be able to tnee manifest indications 
of such plan, then we say of two things so adj usted, 
that the one is the reason for the other; that the 
first amqgement was made with a view to the 
second, or that the second is the tm^end^»/iMif rasioN^ 
or lastly, yfno/ cmse^ of the other. We mean, then, 
a cause operating not in one arrangement upon 
the other* (as physical cause and effect,) to produce 
it» or even to regnlate it^ bnt in the wioike or nMion 
of the int^igent agent, who, we iofer* eomtiived and 
designed tlie adjustment. 

Thus the term " final cause f" really implies no 
. mete than is implied by the tenn^'dea^" In the 

* ScoNoioD. 

f Tbs cijiBol<^ it iOiMintod by the ezpnaMon of CralUiis : 
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tet inttaaoe^ ve find, as mere matter of Act and 

observation iu the order of nature, a recondite adap- 
tation, or fitness, of ail the ports of organized beings* 
and of aU the fbnctioDt of imoigantsed matttf* to eadi 
other. We obaorre that ereiy natanl anangement 
Las its rehitions to other arrangements: that eyerj 
phjsical effect has its dependencies, its uses, its por- 
poMi^ in lefisrenoe to otheis. We discoTer that ia 
every audb lelatioii, (00 imiTOSidly and irainiitablj 
preserved,) some pardcniar end Ib, in hict, antwete^ 
some particular object secured. It is from the notice 
and conviction of this bare matter of fiict, that we 
mled<MU> ike Jwiher idea and bdirf of design and 
intention : that the end which we see answered was 
contemplated, that the object which we see attained 
was designed 

There is^ however, another Benae in vrhieh the 
same term final cause** has been used hy some 
^\Tite^s, which it is worth while to consider, more 
espcciailjr as the confusion thus introduced haa led 
to aeriona misapprehension of their opinion!. 

In some cases we may traee the dqpendenee of a 

j)beiiomenoii through a series of physical causes; 
vnd the last, highest, or uJUimaU^ cause to which we 
can thus refer, has been sometimes called the •* fand 
canae.** And where men have been nnable or unwil- 
ling to investigate such proximate physical causes, 
they have been prone to refer at once, as an ultimate 
or •'final'* eanaeb to the wiU of the Baity; and te 

* See Koie £. 
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resolve the whole into an iniraediate effect of the 
Ditine inteipodtioii. We shall Iisto ooeadon to 
leonr to some instmeeB of this sort in the sequel; for 

the present, the following passage from an eminent 
philosopher will sufiicicntlj exemplify the case:— « 
Lsplaoeobeerai^ 

^Tons log ^^nemenlfl^ eevx mteo qui par lour 

petitesse, semhlent ne pas tenfr auz grandes lois de 
la nature, en sont ime suite aussi necessaire que les 
rivdatioiis da soleiL Dans rignoranoe des liens qui 
les nnissent an STst^mo entier de l*iimYei% mlna 
fait dependre des causes finales^ on du hasard ; mais 
ces causes imaginaires ont ete success! vemeut reculees 
avoe lea homes de noa eonnaissanoefl^ et di^aiaassent 
entitonent devant k saine phfloaof^e qui no Toit 
en elles, que Fexpiession de Fignorance oil nooa 
sonunes des veritables canses*.* 

From this passage it ia manifest that the anthor 
nseatheteira final causey* singly in the aenaeof 
" arhitmry agenc j," or ^ diieet intervention or, in 
other words, emplojs the term final" as equivalent 
to " ultimate." 

To add anoChierieiiiaik: 

The inqdiy into final eanaea nwy ftiri j call for 

the exercise of muck caution in distinguisluDg real 
cases of adaptation from many which are but appa" 
md and fondfoL Far-fotehed and oventninod 
instances of tfala kind aie aometiniea niged iHim 

♦ i . ■ 

* Euai Fhiitttrnkimu ntr fa* PnMfifit^. p, 9, 




TO NAIU&AI* THEOLOGY. 



123 



no real or substantial indications of design can be 
rationally admitted. And those ^'ho are bent on 
finding soch evidences eraywliefQ^ aie too apt bastify 
to decide that one mult ivaa actnaUy ordained with 
a special Wcw to another, where the connexion is too 
remote to allow us reasonably to consider it sa 
Such a oourae is apt to prodooe no other result than 
that of expomng to reproadi the whole mvestigation 
of final causes. And the judicious inquirer will per- 
ceive at once the iiyury done to the truth bj weak 
and delusive aigninenta adduced in its support^ and 
how Utile need there is for such doubtlhl aid in' the 
abundance of substantial evidences with which we 
are surrounded. 

Use of Final Causes in Science. 

The only case in which there can be anj reasonable 
ground for dispute about the use of teimi^ is wheve 
ihey may be so chosen as to lead to amlrignil^ or 
mistake, as to the ideas for which they stand. 

Now much discussion has arisen as to the investi- 
gation of final canses; and, espedally, whether tha 
study of them he a Intimate part of the provinoe of 
natural philosophy. But aU dispute may, I conceive^ 
be avoided, simply by attention to the precise meaning 
of the term. 

According to what was above observed* we eer> 

tainly mmf agree to use the term " final cause** as 
simply equivalent to describing the /ad of the 
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adjutimeni which we actnaOj oheerve. Our meaning 
win then be totally free firom all ambiguity. But 

then, this is only an inconvenient and circuitoiis ^\ ay 
of expressing what would he more clearly and simply 
described 1^ the plainer tsnoM, * fitnesa^** ** anaqge. 
ment,* adaptation," of thinga to each other. 

On tlicso ^^rounJs I agree, therefore, with those 
who prefer to discard altogether the use of the term 
" final caaBe/* and to en^oj in ita atead only the 
plain terma ^'a^inatment^" itc^ which expteai the 
facts we actually observe or inductively collect. 

We should thus be reUeved from all controversy 
about the introduetion of final eanaea in natuial 
phiIoiophy« Since no diqiute eziata as to the pro* 
priety, nay necessity, of c<mddering those adaptations 
and arrangements in our physical inquiries which 
aie in a great measure forced on our observation* and 
withooi wldcb our reseaiches would be miaeiablj 
defeeti^' in their moat Taluabik^ inatnwti've^ and 
important results. 

In r^ard to the reasoning, wo should thus escape 
all dagger of peipteiing (even in appearance) the 
Older and ehabi of it; which ia often greatly entan- 
gled by the mere introduction of an ambiguous 
term. By adhering to these more simple and per- 
ipioBoaa modes of expression, we should more 
palpably i»«aerre that distinctness of meaning in 
form, which, at all events^ must be preserved in 
substance. We shall keep clear the it^erences from 
the ovder of physical eanseib the alady of the 



to NATUBAI. TBBOIMr. 125 

causes tkemtdea: in other imtda^ no dnll not eon* 

found physicd cmuet with mordagmiy: but aliall be 
prepared, in the only sound and legitimate way, to 
deduce the indications of the ktter &oni the 
fomier* 

The term final eanse^** employed ni tho sense at 

first explained, as that which it must in strictness 
bear; viz., as involving a reference to the processes 
of creatiYO inteUigenee ; is doubtless most impropeslj 
introduced into the investigation bj nfaidi wo 
advance to tlic elementary truths of natural philo- 
sophj. And manifestly for this reason, that it \ 
oxpiesses, and thus misleads us into making iho 
aMmnplkm of the veij thing whieh it ought to bo 
our object to prove from the truths eUcited by natural 
science ; viz^ the existence of creative inteUigenee^ j 
of an omnipotent and omniscient Creator. ' 

But it has been contended that the study of ^ final 
causes" may be^ and has been, of important use in 
physical discovery: and the well-known example is 
adduced of the discoveiy of the circulation of the 
blood bj Harvejy in eonsecpience of a reflection into 
>ivfaichhe vas led on the probable um of the Tslwin 
the veins. 

Let U8 keep to unambigoous terms, and the case 
merely shows that a good coiyeetureb derived from 
the cbtenmdJUneu of the valtes Ibr such an offloe as 

would be discharged by them, if the circulation were . 
a fact, led him to the ri^IU train of anak^t which ho 
so oompletel J ▼oiified by observatioii. In this waj 
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it is often tiie case in the reflearebesof tiie natnialist, 

that from observing the obvious purpose of some one 
organ, ho is able to conjecture the probable use of 
lome other* which, but £ar such analogy* vonld be 
totally obicuie ; and such eoiy eetoies, if irell founded* 

seldom fail to be borne out bj actual experimental 

proof. 

The ttiet of things (simplj so considered,) wherever 
they lum been MAj traced and established* aaf^ply 
a perfectly just, and most nsefbl ground of analogy 
for guiding us to inductive conclusions. The habit 
of observing such adaptations in actual cases sag" 
gests gfonnds of reasonable probability Ibr expecting 
them in instances as yet untried ; and such eot^ec Ut r u 
in skilful hands arc of the utmost utility in physical 
inquiries ; as we often noticed* in the course of our 
former illnstiatioiia. 

So long, then* as we confine ourselves to the 

siniplo notion of the fact of adjusimoit^ or n\c, \nthout 
reference to moral or intellectual causation, we are 
not depaiting fiom sound pkyuoid amdo^ieit which 
we have before contended are the only rational 
guides in those coigectures which lead to sound 
inductioni^ 

Another instance of Uie use of final causes in 
physical invesUgatkm* on which much stress has been 
f ^^^^4 faq ff is t]io Tft ftwuce to what has bean 
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called the ** kx paninMmk^" die eeonomjof eanae^* 
or the principle that nature does nothing in ytan 

or that the most simple means are always :idopted 
for obtaining given ends ; or that seTeral powers or 
agents are never resorted to where one soffioes. 
Snch a principle finds its use and application id aid 
of sciuutitic icscarcli, when it is taken as a guide to 
the more simple in preference to the more complex 
fheoij; to known canses rather than imaginaiy; to 
hypotheses already applying in other cases latlier 
than new and arbitrary ones; to analogies with 
existing and established relations rather than to 
giatnitons siq^podtaons. 

Of this kind were the aigmnentsfimm prebabifityt 
which weighed most with Gopemicofl and with 
Galileo, in favour of the solar system, at a period 
when no demonstration had been attained; and a 
more precise exemplification has heen foond in the 
aignment for the earth's motion in its orbit, and its 
rotation on its axis, being derived from one and the 
same primazj impulse. It having being shown bj 
Bemooilli* on mechanical prindplei^ that one impnlse 
would prodnce both, and evmk the precise point of 
the earth calculated at which it must have been 
applied, so as to accord with the existinig motioiis 
and velocities. 

Upon this I will merdy observe that the prin- 
ciple referred to, when stated in Mmple and praise 
terms, is, in £ftct» nothing more than the announce- 
ment of a great phjfsical ind indnetiiw law, the 
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evidence for which is no other than that of riny other 
phjsical induction. It is, however, highly important 
in our mode of enniiGiatiQg it» to keep it caielallj 
distinct^ ft8 an indncti^ ooncli]8ion» from all manner 
of speculative assumptions. For (precisely as we 
have noticed in other cases) it is in this way alone 
that we can eonsisfcentfy and lationaUj emploj ai^ 
guide to scientific cenclosions^ when those very 
conclusions are to form the evidence of the truths of 
natural theology. For the le^timate force of such 
aigttmentfl^ it ia manifestlj essentaal that we aToid 
making them arguments in a dn^e; and that we do 
not assume tbc operation of the Divine will in the 
process of reasoning hy which we seek to prove the 
«^eration of the Divine will 

Final Omm m CcmpwnUke Fhjftwhgjf* 

Thb question reqpectii^ the introduction of final 
causes into philoaophj has been made peeuliaify 

prominent in the controversy which has subsisted 
between two distinguished schools of phjrsiologj in 
Fnnce, to whoso general iriews of oiganixation we 
have already adTcrted*. The question with r^jsid 
to final causes has» in fiiet, been mixed up with the 
purely physiological question at issue between them, 
from which it undoubtedly is quite distinct^ and 
oiight» especially in an inquiiy like the preaent* to he 

• See Whcwcll's ff'utory of tk9 /udMefiM &MNMi^ ToL in. 
Pi 45^ tt M<2*« and ahoTe^ p. 38. 
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eiifefallj kept so. In the tiows ivbidi have heen 

taken of this controversy, Ave may also observe that 
the teudciict/ ascribed to the respective o]>ituoii8 has 
had a considerable share in inflnencing the ja^gOMn^ 
ibrmed upon ihem; and has» peihsps^ assisted in 
obscuring their real character; which, when dispas- 
sionately examined, seems to me by no nierms such 
08 to justify the strong censure of the one and pre* 
ferenee of the other» which has heen aometiDiet 
expressed. 

Cu^ner and his followers have insisted strongly on 
the propriety of pursuing physiological examination 
upon the assumption, that eyerj part of the eigani* 
cation of an animal must have asm ase^ and that 
then by comparison of one part with another, we 
should proceed to trace the patiicithr use and inten- 
tion of each oigan, and so advance to our conclu- 
sion as to the nature of the animal, and its place In 
the scale of creation. CuTier spedficaUy states this 
principle of what he terms " the conditions of 
existence,** as equivalent to what are commonly 
callod " final causes i* and speaks of the eombinatioli 
of organs adi^ted to tihe part whidi the anhmd ilat 
io play in nature.** And in affinning tldSi CuTier 
has but extended and followed up the method of the 
most distinguished of Lis predecessors* who hare 
generally regaided this adaptation of paita In oig»» 
niaed structures as not only an infaienoe deduced 
from all researches, but a sure guide in further 
investigations. 
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To these views the iidTocates of theory of ''unity 

of composition/* or " analogues," have been strongly 
opposed. GeoiTroj St, Ililaire, while he confesses 
that it is very diflicuit for the most eaiitions man 
never to have lecomse to final eanses in his expla* 
nations,'* yet agrees with Bacon in considering them 
as ** sterile and expressly observes, " I take care 
not to ascril)e any intentum to God ; for I nustnist 
the feeble powers of my reason. I observe ftets 
merely, and go no farther. I only pretend to the 
character of the liistorian of wJuU is. I cannot 
make nature an intelligent agent who does nothing 
in vain, who acts by the shortest mode^ who does 
all for the best V And again remarks upon the 
before-quoted expression of Cuvier, ** I know 
nothing of animals who Itace ia play a part in 
nature f." He has also illustrated his ideas still fur- 
ther by the remark, that when it is stated, ihr 
example, that fishes have certain loeomotive powers 
because they aie dcbtined to live.ia the water, "by 
the same reasoning you would say of a man who 
makes use of crutdies^ that he was originally des- 
tined to the misfortune of having a leg paialyMd or 
. amputated.* 

Let us merely, in these cases, as in others, look 
to the correctness of our reasoning, if we be really 
aind^g at a soond analysis of the evidences of truth. 
Let us but guard against the manifest error of taking 



TO NATUBAL THBOLOOT. 181 

for granted the tiling to be proyed. If in plijtf o- 
log^eal, as in any other inquirj, we set out by 

assuming design, intention, or in a word, a moral 
causef then it ia clear that any uifercuce we may wish 
to draw in support of the truth of natnial theokgy* 
Is Initiated and nullified. Considered, therafove^ as 
taken in the correct order of reasoning, the caution 
cx])ressed by Geoiiroy St Ililaire, appears to me 
strictly just» and the censure which has been east 
upon it undeserved. If he did «el oitf by ascnbinig 
intention to the Ddty,** he could noi miwe at any 
j)roof of such intention. The rcasojh indeed, which 
he assigns of ** mistrusting liis feeble powers^" 
appears to me to be a wrong one; it ahonld rather 
be that off fwrfOfitny would thus be lo6l» and all its 
stej>s confounded together. But as a phywologist, 
as supplying the materials for the conclusions of 
natural theology, he is undoubtedly right in assuming 
solely the character of ^ kidoriam, and seeVIng, 
only bare facts and laws, that he may from them 
elicit the great inferences to which they lead. To 
assume the eoonomy** of causesb to make nature 
an intelligent ngent" in the outset^ would be to 
anticipate the conclusion ; if the idea Itself do nef 
involve an entire confusion of thought. To assign 
to animals " a part to play" before we ha,re traced 
their analogies^ is surely premature in the eiQer ot 
Just reasoning, if by that ezpresnon anything moie 
be meant than the mere guiding conjecture which 
the structure of their organs may suggest. 

KS 
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It is equally true that the habit of making raeh 
assumptions, even tacitly, is difficult to avoid. Be- 
cause when proo& have ahready largely accumulated* 
we are of coarse prepossessed with ihe conclusion 
which we suppose the further instances must also 
substantiate. But wbcu our avowed object is the 
exact discrimination of evidence as such, and the 
strict analysis of our impressions into their logical 
element^ the distinctions must be studiously kept 
In view. 

The illustration of the man on crutches has been 
blamed as idle and unbecoming. It does not appear 
to me deserring of censure in this way, though I 
think it inappHeaUet as being an aigument upon aa 
isolated and accidental case; the essence of such 
reasoning consists in its extension to entire species 
and classes of beings in their natuml relations. At 
all events, wiiateTer may be thou^t of the parti- 
cular illustration, the same remark must be still 
applied with regard to any assumj^ion of designing 
moral agency in the adaptation. 

Let us, in such reasoning, only bear in mind these 
obvious dIstinetioDS. Let us not allow physical 
investigation to borrow from naturol theology, if it 
is to furnish the very moans of support to divine 
truth. Let not natural theology be made to 
minister to science^ if sdenee is to be the hand« 
maid to natoial theology. 

In physical laws we must keep dear of assuming 
moral causation. But the general lawn aud analogies 
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already established luaj Mt\j be takeu as our guides 
to others jet to be made out Thej« indeed, nuut 
be so appealed to; for, as ve endeavoured to show 

at the outset, they are recognised, and bear an 
essential part> even in the strictest Iqgicai analjrsis 
of inductiTO veasoniog*. 

In the particttkr instance^ then, of the physio- 
logical topics referred to, wo may fairly adopt (as 
the evidence may seem to warrant,) either the prin- 
ciple of analogues*" or of the ''use of otgans^" (this 
latter being caiefiiUy distinguished in meaning from 
any idea of moral cauiotkn*) But these or other 
equivalent ])hysiological theories must be taken 
simply as such, and barely as £ur as they are war- 
ranted by inductiTe laws; and in this way they may 
be most conectly adopted, and even become indis* 
pensablc as our guides in considering any new case^ 
or canying on any further research. 

ComjHirison of Argunioits fivm Order and from 

Jjfgekani&Him 

The examination of the question last referred to 
may suggest some further reflections not unim- 
portant with refeienoe to the evid^ces of natmal 

theology. 

Tlie two theories of comparative physiology to 
which we have been refeiring, and whieh have been 

* 8eo SoeHoB I., page 25, aad note. 
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• considered as so much opposed, csj>ecially in their 
bearing upou Uie conclusions of natural theology, do 
runt, upon closer ezaminatlon, appear to present anj- 
thing really at wiancOi WiUiout pretending to 
Ibrm an opinion on thdr respective merits, consi- 
dered physiologically, I will merely observe this 
much: Both systems tend equally to establish the 
existence of profoundly adjusted order and unifor- 
vAty in natore^ though of somewhat different Idndi. 
The one system contemplates the entire range of 
animated beings, and unveils to the ^yell-<li^ccted 
eye of the physiologist the most manreilous preserra^ 
tion of exact analogy, eveii throQj^ont the most 
apparently trackless maxes of disamilarity. The 
other, without taking this wide range, yet establishes 
the same truth, within more limited and detached 
portions of the field of inquiiy» and within those 
seveial limited porttons enlarges greatly our percep- 
tion of the combination of a^ustments in which the 
same great priuciples are manifested. 

The one theory dwells on the relations and adap- 
tations of whole classes and orders of animated 
stmctarea to each other; the other, on the relations 
and adaptations of the several parts of one ajiiinated 
straetore to each other, and to the purpose of the 
piesenration and wdl-being of the idiole* The one 
leads US to consider the more abstract analogies 
which connect together the various parts of animated 
nature by general laws ; the other, the more practical 
lelaHoiia and mntoal inhservienej of the parti ef 
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organic stiuotures to the purposes of aidmal «□•• 
tence* The one shows a vast and perfect compo- 
sition, an elaborate and systematic dcsigxi, presented 
to omr contempkUon ; the other, a profoundly iog^ 
nious and complicated machine set in action. 

Now, if we consider the bearing of these views on 
natural tlieology, it must, I think, be admitted that 
thcj both, thongh in somewhat different ways, tend 
6<[ually to substantiate the great inference of ifen^m. 
In the universal preservation of systematic order, 
susceptible of exact classification by pervading ansr- 
logies, there is just the same indication of design and 
inteSiffeuee as in the adq>tation and adjustment of the 
parts of any individual machinery to an end. 

An elaborate design of art, a w ell-proportioned 
edifice, a magnificent painting, though addressing 
themselves solely to our contemplation in their olent 
ohd immoyable proportions, are snrely quite as 
forcible manifestations of intellect and genius, as the 
most skilfully contrived piece of machinery in inces- 
sant activity, &bricating the most useful produetaoiML 

♦ 

Either way, then, in the study of nature there is 

an equally clear manifestation of that infinite intel- 
ligence^ which, after the inductive examination of the 
laws or a^instments in cither case^ we are directly 
led to acknowledge as the irresistible conclusioii. 
And as this is the case with either species of inve^ 
tigation singly, so will it be more pre-eminently true 
when both are pursued jointly, as they assuredly may 
be^ without the smallest detriment to each other, or 
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confusion of first principles, p^o^icled only we keep 
strictly to the simplest rule of all just reasoning, and 
do not oonfonnd onr final conclusion with our first 
mmnpfioii* 

The bigliett plilloMpliy is most disposed to cherish 

a readiuesa to j)erceive and admit the ftiir indications 
of design and intelligence, in ^vbatevcr form thej may 
present themselTes ; and there is a wider ezpansioa 
given to our views when we tbos inefaide the eon- 
templation of order and symmetry, (even tbougli we 
perceive not their end or object,) in our notion of 
design* In such considerations we may find the 
loftiest exercise of truly philosophical reflections; 
we shall realize the highest aim of scientific specn* 
lation; and shall recognise the truth of the remark 
so forcibly expressed by Dugald Stewart; — There 
is a certain character, or $ijfk (if I may use the 
e x pre ss i on,) in the operations of Divine lYMom; 
something which ever3'where announces, amidst an 
infinite variety of detail, an iuiiuitable unity and 
haimony of design ; and in the peroeptioii of which 
fkSbmpkied m^adiy and gemm seem chiefly to 
consistt*.'* 

Example: — Botanical Symmetry" 

There are few branches of science from which we 
learn more decisive indications of that wonderful 
symmetry and order which exist in the di^osition 

• PkUon^y ^ Mind^ iL 4ia 
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and modification of oi^gaiiixed strudnre^ iJiaii horn 
botanj. 

In the classification of plants alone, whether on an 
artificial or a natural system, we trace the clearest 
indications of this perrading principles. But so little 
18 the bearing of it penseived, that nothing is move 
common than to hear ridicule cast on the emptiness, 
as it is considered, and i>edantry of scicntiiie nomen- 
clature and systematic arrangement. Those who 
ignorantlj indulge in this kind of censnro aro little 
able to understand how much e^en this mere cJaari- 
fication imjilics. Had it no other use, the mere fact 
of an unfailing reduction of each indiWdual and each 
species to its place in a system, is itself an imqiie^ 
tionable and obrious indication of plan and ^miga 
ill the organization of those individuals and species. 
The system may be artificial and complex, the 
nomenclature may seem dry, technical, and pedantis^ 
but the existence of order is real ; and €b» invviable 
adherence to a certain determined set of types and 
forms is nothing less lhau one of the most decisive 
evidences of that pervading unifonni^. throai^iDat 
nature^ which is the legitimate manifestation of one 
presiding intelligenee. 

But nowhere, perhaps, in the compass of this sci- 
ence is the truth of our position more angulariy 
confirmed than in the remukalde fi^t obsemd hgr 
botanical physiologists, of the existence of mMwf, 
yet always ^mmcincal parts in plants. The subject 
has been touched upon in immediiite ooonexioii with 
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our ptesent application of it by Dr. Daubeny, (in bis 

inaugural lecture on botany,) and I cannot better 
convey an idea of it than in his own words : — 

We find ports existing in a rudimentary or abor- 
tito state In one speeies» vbieb in others servo some 
maidfestly Important oflleo ; neither wonld it be any 
objection to the idea of design, if it could be proved 
that in this rudimentary condition they were abso* 
lotely nseless, although it must be considered an 
additional proof of anangcmait» irhen, as in many 
instances, we are able to show that they become sub- 
servient to a new pur|)ose by being unfitted to their 
ptimary one V 

After giving some instances of these occasional 
tfsnmntations of function and charaeter) the anflior 
observes distinctly, that, apart from this, the exis- 
tence of these abortive organs in a regular symmetry 
Is alone an Indication of design; and quotes In sop- 
port of his view the following remarkabie Olostratlon 
from M. Dc CaudoUe :— 

''If on a subject so grave and elevated I may be 
pennittedto avail myself of a comparison somevrhat 
mean and trivial^ I may, perhaps render mj Tiews 
on this subject somewhat better understood. 

•* I will suppose that I am seated at a splendid 
banquet, and certainly the repast which nature sets 
before us may well merit this appellation. 

* I endeavoar to diseover what evidence can be 
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nffordcd that this banquet' 19 not the malt of chanee* 
but has beeu due to the will of an intelligent beuig. . 
No doubt I should lomarlc that each of the dishes is 
In Itself well prepued, (this is the aignment of the 
anatomist,) and that the seleetion of them implies n 
reftreiico to the wants of the individuals who partake 
of it. This is the reasoning of the physiologist. 
But may I not likewise obserre that the dishes thai 
eonstltnte this repast are arranged in aeertain STm- 
metrieal order, such as is agreeable to the eye and 
plainly announces design and volition? 

'* Now, if on examining the above arrangement I 
should find certain dishes repeated* as to instance in 
double rows, for no other apparent reason than tiiat 
the one might, in a manner, correspond to the other; 
or observe, that the places which they should occupy 
were filled with imitations of the real dishes, which 
seem of no nse with reference to the ol^ect of the 
repast, ought I on that account to reject the idea of 
design ? 

**So fiEir from this^ I mi^t infer firom the yerf 
circumstances stated, an attention to symmetrical 
arrangement, and consequently the opersdon of 

intelligence. 

**Now, this is precisely what happens on the great 
scale in nature. Consideiationa derived fimm the 
symmetry of parts correct, in great measure^ what 

is deficient in the theory of final causes, and tend, 
not only to resolve many difiiculties which present 
themselves in tiie genenJ eoonomj of natni% hot 

♦ 
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even to transform thciii iato evidences of the exis- 
tence of tiiis very order* 

I vill not ii^uie the. force and beaut/ of this Ulus* 
tiation hj any comment. The^conclnsion appears to 
me irresistible, that symmetry of armngcmeiit is as 
decided a proof of design as adjustment of mecha- 
nism :— -beauty and hamony as clear indications of 
mindy as combination of mechanical action. 

AnsmjA&w from Pkyiiohgsf^ 

Few parts of the oijganized body vreie moie com- 
' pletely involved in obscurity as to their nature and 

functions than the nervous system; until of late 
years, by the united labours of Sit Charles Bell, 
M. Mageudie, and Mr. Herbert Mayo^ a valuable 
light has been abed upon the sulject 

AH parts of the body over irhieh we have any 
control, are found to be furnished with two distinct 
sets of nerves. Every part lias also^ as we well 
• know, two distinct powers or function^ one passive^ 
or that of sensation: the other active, or that of 

voluntary motion. Of tho two sets of nerves one 

invariably gives tho -first power: the other the 

J . 

■BOQDOi* 

This recondite distinction of use and properties 
so undeviating in the midst of the greatest apparent 
complexity, is surely a striking instance of the most , 
beautiful harmony between the distribution of the 
oigans and the coiresponding functions. Thou^ we 
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petceive no mechanical principle of oontriTtaee^ nor 
(in the ordinaiy tense) any mifOj» for the twofold 
system of nerret. 

But these researches have been carried further: 
at first sight nothing would seem more devoid of 
order or method than the amngement of the origina 
of the respective Bptenm of nerres. Mr. H. Bfiajo^, 
however, has succeeded in reducing the a])parent 
confusion to a simple system. He has made out the 
general hiw of distribution* that the nerves of molioii 
have their roots in the same part or segment of the 
nervous centre as the corresponding and accom* 
panyino^ nerves of sensation. 

The same physiologist has pursued the sul^ect 
more recently, and has deduced many curious results^ 
especially inyolving the confirmation of the pro- 
found anticipations of Dr. Whytt (17G8); which wre 
remarkable as tending to simplify and reduce to a 
common principie» the instances of many mottons 
and elections, nrhieh have been regarded as involni^ 
tary ; of which we seem unconscious ; but which yet 
are really results of volition, though overlooked from 
habit. The consideration of probability and analogy 
derived from the simplicity of nature^ was huce the 
guiding principle which led the author to his 
inferences! ; and which is so beautifully con^rmed 
by them. 

♦ Outlluei of Phynolo^i/, 4th edit. p. 2 G3 ; nnd 0» M# FMO§n 
the Roott the Ntrvei^.ikc.^ LouUor, 1837, p. 17* 

fibid.p.n. 
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The cases last referred to allbrd good examples of 
a simplificatioa of principle, which, maj be fairly 
ni^gcd as a proof of Piesidiiig IntelUgenco ia the 
ammgement of the oiganiied hody» thoi^ we see 
nothing bat the indications of this symmetry and 
order, and no positive i)crception of a use or end 
answered. To look only to such puipo6e% or pmo- 
tical contrimicei^ is to take 6r too narrow a Tiew 
of final causes. We sfaonld leam to trace design 
equally, perhaps even more clearly, iu cases where 
we perceive no end or practical design, but where 
the influence of ordaining intelligenoe is displayed 
solely in the continually increaidng sinipliclty of 
principle and symmetry of arrangement, which arc 
constantly opening upon us in every successive 
advance of discovery. 

It has been admirably observed by the distingoidied 
physiologist just referred to^ As pbllosophy advances 
the properties of matter are perpetually found to be 
fewer and simpler; which the creative wisdom so 
combines and directs as to produce the most diver* 
sified» and» at first wif^U opp<^te results*.** Tbe 
disclosure of such a principle alone seems to me to 
constitute the highest kind of proof of presiding and 
ordaining Intelligence. I have above referred to 
some instanoes in support of it; but I must here 
add one more case^ which places the argument In 
a peculiarly striking point of view, derived from the 
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reseaidies of modem physiology; and wbidi I 
cannot express better than in the words of the same 
author*:— 

*'Oiie oonunon commenoemeiit is tliete for the 
deyelopmeiit of all the ftmOies of Tortebral animala. 

Tliere is a period after its commencement, when tho 
frame in outline being already distinct, the class 
eyen of the individual is indistii^ishableb whether 
it beiisbt repti!<^ bird, mammiUBioiis animal, ^ eyen 
man. For a time, these all maieh parallel, alike in 
all tliinirs, the highest not differing from the lowest. 
For example : the fish, the lowest in the scales is 
formed to breathe the waters; for this poipose^ in 
its throat there must be openings made, to giyie 
passage to the water through its gills. Tlicse open* 
ings are called branchial apertures. The reptile has 
no need of these openings; but th^ are formed in 
it. In the bird they would serye no use; but thej 
are there. In the mammiferous animal again, in 
man, they are useless, but they are still present. 
Respiratory apertures in the neck, with a single 
heart, and a corresponding distribution of the aort^ 
form the early undistinguished and ondistlngniBhing 
^fpe stamped on the whole range of vertebrata. 

** But now a difference begins. This character of 
organization is to be permanent in fish. In fid^ 
therefore^ it now expands and amj^ifies itsel£ At 
the eonespooding period, hi the higher it 

•Ibid. p. 90. 
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fades and di^ppears; shrinking, while a higher order 
of oigaoiflitioii sopenedes it» and ports are da vdoped 
Trlueh in the fldi appear not This law holds 
throughout the economy. There is one common 
type for the brain at its first production, which 
remains pennanciit in the lowest tribes^ bnt is 
improved upon by fresh developments in each aboTOu 
Thus the brain of man at first resembles that of a 
fish, then of a reptile and bird; finally^ it becomes 
the mammiferous braiut then human.** 

On oontemplating so truly astonishii^ a train of 
development as is here nnfiolded* the lefleetion 
which presents itself to the mind may, in the first 
instance, be very diilerent from that which is 
induced on m more enlaiged eoneidention of the 

In the gradual stages of the process here unveiled, 
we perceive organs bestowed apparently without 
discrimination as to the luture destiny of the crea- 
ture: adi^ted in many to no pefceptible end; in 
fact, positively useless and superfluous. All notion 
of final causes seenis excluded; and all idea of 
at\iustment to a purpose^ violated. Even the sup* 
pression of a useless oigaiii and the substitntioa or 
super-indnetion of one whidi is useliily seems a 
circuitous and unnecessarily complex process of 
obtaining the end ultimately accomplished. 

But when we look at the reguUm^ qf the sjfstem 

S when ire eoosider that 
these useless or abortive oigans are^ in all case% 
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constructed on one simple model; when vee observe 
the precise order in Avhich they disappear, exactly in 
accordance with the destined difference of function in 
the diflfeient spedes; when we tnee the undeviating 
seheme on which the new modifications are lespee- 
lively super-induced ; when we regard the deter- 
minate scale* according to which the whole process 
Is nnaltemhij carried on;p-difln we shall be niged 
with an inereaalng and aceumnlating fbree of eon* 
viction, to the conclusion that all this arrangement, 
however ap|)areQtly complex, is, in reality, an asto- 
nishing instance of conformity to laws of the most 
recondite slmpUcitjr: that every step in the prooesib 
however i^yparently superflnons, is in strict accord- 
ance with a cfreat principle of uniformity : that every 
stage in the transformation, however, in first appear* 
ance, destitute of direction to a purpose of utilit/t 
yet, if it answer no other, has its direct application 
in filling" up a place in the universal harmony and 
incomparable unity of design, which pervades all 
oiganised nature. The veiy singnlaritj of the pro- 
vision, vrell consideredi evinces the enlaiged pre- 
servation of analogy t the very objection and difficulty 
of the case is converted into an evidence in &?our 
of the ar^^umcnt from symmetiy. 

But this is not all: an extension of the sune 
principle^ neaily obvious when once it has besn 
made known, enables us entirely to refute one of the 
most plausible objectionfl^ and remove one of the 
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most fonniclable difficulties, which previously opposed 
itself as a positWe exception to the hannony of 
design in the animal oi^ganization ; the existenee of 
cases of malfonnation. These afo novr understood, 

hy the aid of the principle just adverted to, to be in 
fact, due not to any tlisorderiug intcri-uption, not to 
any anomalous interfering cause, hut simply to a defi- 
ciency in power to carry on the process of derelop- 
ment; which is therefore merely ai rested at an 
imperfect stage*. 

Fnmmaie Causes compared with Fijeed Laws, 

The distinction which has been before drawn be- 
tween physical and moral causation, and tlic relation 
of cause and effect, may tend, in no small degree^ to 
remoTo a difficulty sometimes felt in the estimate of 

llie proofs of creative wisdom and power supplied 
by the contemplation of organized life as compared 
with those derived from the study of the heavenly 
bodies. In the Ibimer case, the productioa- of 
animal and Tegetable life is observed to be always 
in connexion with a proximate material catise. In 
the latter wo can conceive no motexial cause of the 
existence and motions of the planetaiy system. 
Hflnoe it has been noticed that the foimerdissof 

* For tnrxplaiiAtioa of Himo cmm (of which my li»lte will 
won oPow the imeition,) the roder i> fcfaiod totho mam Intw$- 
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pbenomeua do not furnish (to some uiinds at least,) 
the nme coacliislTe evidence of a Deity as the 
letter*. 

NuNv when the nature of physical or material 
causes is distinctlj undci-stood according to the view 
we have bete taken of it, it becomes erident that 
the material or physical agency which it leferrtd to 
in the production of oi^ganlzed life, is nothing more 
than the series of laws to which we are able to 
reduce those processes of nature. We trace an 
invariable course of sequence and depend^ceof one 
phenomenon or effiset, upon another of a more general 
kind. Wo can follow up these trains of conse- 
quence through a considerable number of step% and 
thus, perceive a connected series of laws impressed 
upon the fiinctions of material and organised bdngs. 
In the case of the heavenly bodies we caunot do 
this, at least with reference to the origination of 
their motions, or adjustment of their masses and 
distances. The difibrenco» then, is solely that wo 
can trace a longer series and a more complicated 
system of physical laM s in the one case than in the 
other; and therein it would seem to follow a greater 
rather than a less manifestation of design and intel- 
ligence in the former case. In neither do wo atrfvo 
at any efficient causation or moral agency bat by 
carefully establishing the material indications of it; 
and it is solely from the acyustment of physical laws 

* See Dr. Titpa's jWrtwiW Tlmih $9% ti. 

lit 
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tlittwe m able to trace those indicatioiit. The 

material proximate causes (as they are termed,) of 
the prodaction of oigauized life are causes of a dif- 
fmnt kind from that moral causation which, in the 
imposition of laws on matter, and in calling that 

matter into its existing combinations, we.recogaise 
as creative power. 

Eoidencei qf, Creaticn* 

Juarr and sober inductive science, applied to the 
examination of the actual structuie of the earth's 
cnist, enables us with satis&ction and certainty to 
trace the changes which have taken place on the 
surface of a globe possessing the same nature as the 
existing eariih, and in the stmctnre and habits of 
oiganised beings antdogma to those now inhabiting 
the world. It investigates the alterations which 
have been effected by physical agents resembling 
those now in opeiacion, and in accordance with 
general laws the same as those now recognised in 

the economy of nature. 

But it does not, and cannot rise to the disclosure 
of what oecnned under a diffmntd tiaie ^ l4tji^ or 
owing to the action of cauies of a dififorent order 
from those now discovered hy physical research. It 
cannot show a chaos, or trace the evolution of a 
world out of it It cannot reason upon a supposed 
state of universal confusion and ruin, and the imme- 
diate reduction of it into order and arrangement. 
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It can inTestigftte the cbanget of things, but not 
their orio^in ; in a Mord, sound geologj will never 
asi)ire to tlie character of cosmogonj. 

Geology i% indeed, pre-eminently distiqgaidied 
from other hnmehes of phydcal teienee in thi% that 
while they teach us onlj the eansting order of nature, 
this ciirries us back in tim^ and shows a period 
when the present neet of oigamied beings did not 
exist; and by consequence^ establishes the ftct ef a 
creation, that is^ more properly, of a series of cre»» 
txons ; and these manifestly not brought about at 
any one marked period, or extending to all animated 
nature at onoe» but by the alow and gmdual intro- 
duction of each new species as the older disappeared. 

The successive strata are the sepulchres of succes- 
sive races of organized beings, differing more or less 
from existing ^ecies; and those of the least anti- 
quity containiiig extinct spedei^ co-existent witli 
those now tenanting the globe, and bearing dedsive 
evidences of progressive, local, gradual deposition 
and elevation. The marks of sudden violence, in* 
deedf are occasionally seen in all fonnaHoos; but 
thehr occurrence is the exception, not the rule; and 
in its most extreme cases, always limited to a narrow 
local extent. No one simultaneous universal change 
has ever taken place on the sniftce of the i^obe; 
but all effects^ however great* have been aoeom* 
plished by a series of local and partial dianges ; and 
even where we may be left to conjecture as to the 
violence or suddenness of those changes with respeot 
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to tim0p we have ocular proof of their extent in 
tpaee* All that g&ohigj establishes then* in this 
particular, is the fiicl of the gradual origination of 
new species, but by no means the particular method 
or process by wliich it has been brought about. 

It iittnie theie have not been mnting theories to 
explain these'prooesses on natural principles. Yet 
of tliese, the most celebrated have failed to stand 
the test of increasing observation ; while none» per- 
hapi^ have been altogether satisfiMtoiy or free from 
material olgectiona I^ysical research cannot bring 
US to any distinct idea of the nature of creation. 
If we consider the simple case of the introduction 
of a single new species, or even individual of a new 
species, there is an obvious limit imposed on onr 
speculations. On the- other hand, it is freely open 
to the physical inquirer to trace, as closely as pos- 
sible^ the eeetmdary meam, as fiur as the nature of the 
ease admits; to investigate rigorously, for example, 
all the modifications which change of climate, domes- 
tication, crossing of breeds^ Uc^ may produce. Such 
inquiries may be lar from sncoessful; they may lead 
only to some few imperfeet eondnsions utterly insn& 
ficient to ground any theory upon; but certainly 
this is the only course open to the inductive inquirer. 

The question lespecting the immutability of spo- 
des, and the possibili^ of a trandtion from one into 
another; of such modificatioug as wo observe in 
intermediate races being perpetuated ; of new spo- 
des bdng thus eventoallj intiodooed; with the 
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various collateral topics which are mYoWed in these 
inqniriea^ Iia?e all Ibnued tbe svljeets of uudov 
debate^ and eren of animated controTenjr* among 
physiologists. There has undoubtedly been a pre- 
ponderance of evidence Against the notion ; and the 
high anthoritj of CuTier has been dalmed aa bead* 
ing tbe phalanx of ihe o|^ponents. Wbflrt on tbe 
other bandy Geoffiroj St. HiUdre baa spoken of the 
" age of Cuvier** as apjiroacliiiig its termination, 
and the immutabilitj of sj>ccie8 as a conviction hal 
Ming amj from meii*a minds. AU that I presamo 
to obserre on sneh a snlgeet is this: that it is a 
question fairly open to philosophical discussion; 
and one which is at any rate the only avenue to a 
scientific soldtion of the pioblem* If natural science 
be oyer able to conduct ns to the knowledge of aodi 
a point, it must be by some such route as this. 
And we have no more reason to despair of its doing 
so in this case tlian in any of the other instances of 
philosophical disooreij, iridch in a past sge nii|^i 
bare been pronounced as bi^less and lisionaij as 
some are now disposed to consider this. While we 
must also recollect that all the conclusions which 
baye been deduced liom the observed fiicta relating 
to tbe modifications of spedea are restricted bj die 
condition of the short period of time during which 
their operation has been contemplated; and that we 
must admit as essentially influential the veijdifierent 
circumstances which n^jbit affieet similar operations 
eontinnedthnmij^ miBnited periods of past diui^^ 
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The appeal to another kiod of evidence, to know- 
ledge derived from another souree than that of phy- 
sical inquiry oondneted on the prineiples of esta* 
blishcd natural analogies, would merely transfer our 
inquiiy out of the pale of physical science into that 
of moral anthoii^t and would consequently dimt 
it of all force in respect to the purpose of suhstan- ' 
tiating the great truths of natural theology. The 
proper conclusions of physical inquiry are to be 
directed only to the two simple pointi^ the actual 
occurrenoe of sucoessiye originations of species^ and 
• . the elucidation, as far as possible, of the secondaiy 
means by which those originations may liave been 
brought about 

Geology, then, affords abundant proof of the fact 
that there was a time when the present races of 
organized beings did not exist* and consequently 
bears direct testimony to- the occurrence of what we 
tenn creation ; that i% the introduction of new spe- 
cies; as it docs also of the previous introduction of a 
vast series of other species, of \> hich it also shows 
the snecesBive extinction. But the evidence is per- 
focUy elear as to the gradwd chaiaeter of this intro> 
duction of species. Those now existing are found 
to have co-existed with others now extinct, as these 
did in their turn with those of older date^ untU we 
arrive at periods when whole genera and classes were 
entirely di£ferent But at no period do we find an 
absence of organized life followed by a simultaneous 
untveisal production of it 
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AMien, therefore, ou geological ground?* we $}>eak . 
of the evidence of cfention* we most caiduUjr bear 
in mind wbat is meant, and mnst restriet onr mean- 
ing to the gradual appearance of one increasiog 
foxnily, while auothcr m as as graduallj wastii^ awaj 
and disappearing. Geologj, in a word, bean witneai 
to a continued, periiaps perpetual anccearions of 
creations. It consequently tends infinitely to exalt 
our ideas of that eternal and overruling Omnipotence j 
hf whose agenoj they weie brought about. / 

But no researches hare disclosed the mode in 
which this has taken place, nor the process by which 
such a result of creative Omnipotence has been 
accomplished* It only assures us that it was not 
applied to all existing species at anj one time. 
While, therefore, geology has been unable to trace 
the mode of the Divine ojieratious, it ]ias, beyond all 
.question, substantiated the Jact of such creative 
processes. And the leading truth of this gradual 
progress of the development of the varietiea of 
organized life corresponding with changes in the 
disposition of the solid materials of the earth^s sor* 
face, and of the temperature and climate^ is peihapa 
among the most striking and beautiful points of 
evidence which geology alRnds to the condunons of 
natural theology*. j 

Few truths are more impressive and sublime than 

* For a full illustration of thi$ point it is altuo«i tuperflooiit 
to fsfei ilM reader to Dr. BuckUad't BnigewaUr Troatm, 
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thid unbrokcu continuance of uniform laws and bar* 
monious adaptation to vbich geology bears testlmonj, 
existing tlifougbont all the vast series of tbe sacoesrive 
orders of organized beings wbich have tenanted the 
glol)e, which, whWe it exhibits the greatest diversity 
in the forms of life and structure urbicU have pr^ 
vailed at different remote epocbSi yet shows oTeiy 
where the preservation of the same most perfect 
harmony and analo<ry throiig-h periods of incalculable 
duration. And it is to be particularly observed how 
essential to this argument is the fiict (before dwelt 
upon,) that all this was absolutely umniemqiied by 

* 

any period of anarchy, by the occurrence of any 
general ruin or disorganization, by the intervention 
of any ^poeb at which tbe traces of mganixation • 
were obliterated, or deiaoedt or disturbed, or at which, 
at least, a large part of the earth's surface \y:is not 
teeming with animation, and richly furuid^ed with 
all the accessories of life and eiyoyment. 

Remarks simlhir to those just made on the idea of 
creation^ will in fact apply with considerable force to 
the entire argument of natuial theology. Natural 
science can exhibit to us nothing but a series of 
physical causation ; from this we infer design, that is^ 
moral causation. But no such deduction can ever 
guide us to the discovery of the mode of operation, 
or enable us to trace the method by which the 
snpreme volition exeeuted its designi^ or to supply 
tbe connecting link between physical and nonl 
causation. 
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Fixed Lami the Proqfe ef Deelgm. 

The last remai k leads us naturally to a more extended 
view of the evidence derived from the actual preva- 
lenoeb so far an we can trace it» of one fixed ajstem 
of phjsieal lawa. 

We have already observed the importance of the 
testimony which all science gives to the iavariahle 
order and constant uniformity of the laws of the 
material world. From what we know, observe* and 
calculate, e are led to the inference of the perpe- 
tual and universal maiutainnnce of this principle; 
and it is upon the security of it that analogy becomes 
a ealb guide in cases beyond the limits of actual 
experience. 

This grand conclusion forms the solid basis on 
which we rest our convictions of the immutabili^ of 
the Dirine attributes and counsels. And this isy 
perha))8» of all others the reflection which, to a think- 
ing and i)hilosopbic inquirer, tends most to exalt 
his iileas of the Divine |)erfectiou8, — the reflation 
of all the varied and complicated actions of the 
material worid by an unTar}1ng system ; Uie combi- 
nation of a limited number of first principles pro- 
ducing nil the variety and hannony of the creation; 
the sufficiency of a few simple laws to regulate the 
entire complexity of the vast mechanism; the tot 
constitution of the world upon a principle which, 
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vitbout further intetporition, eonttdns vitlun itielf 
tlie means of pcrpotiinl rcnovrition iind stability. 

Now, tliis conclusion rests (as ive have saidt) on 
the ooliectiTe infeieiioes of a leal matntaiiiaiioe of 
inviolable order in the material world. It Is e^dent» 
then, that any event occurring to interrupt the pre- 
aerratioii of this order wonid be a serious exception 
and formidable difficult j in the waj of our eonclaiion* 

The onlj escape fkom it would be in supposing 
that the viohition of order ^^ as only apparent and not 
real ; that though seeming an exception, it was, in 
truth, not contnuj to the rulc^though the rule in 
all its extent was unknown to nt ; that the drenm- 
stance, apparently anomalous, was still in accordance 
with some recondite system unperceived by us; that 
our view of the real law was not jet sufficiently 
extensive or complete. Our only course would then 
be to retrace our steps, and attempt the inqniij 
again on better grouuds. 

Fur once imagine that real design and a deter- 
minate law are not iONMtoAm preserved^ and we are 
involved in the anarchy of ehaoa and the dariEness of 
atheism ; or suppose that it is not traceable by us, 
and so far to us the proofs are defective; or admit 
the notion of the enthusiast that all physical eoo- 
elnsiona of this tort are the mere oiftpring of pmd 
and overweening human reason, and we are idolaters 
worshipping a Deity who is the creature of our own 
imagination. 

It nay be desiiaUe^ thenfoic^ to nevr Ibr a 
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moment to the consideration of inductiTe laws in 

Of tlie extent to which that nigalaiitj maj he 
consistent vrith occadonal apparent anomalj, it ii^ 

perhaps, impossible to convey an adequate idea with- 
out referring to those astonishing instances which are 
ailbrded hj mathematical foimulas. But some illue- 
tiationt of this kind aie put in a yerj lominont and 
popular form hj Mr. Babbage in a work already 
referred to. It is, for example^ possible, in his cai- 
culating machine^ to make such an acyustment that 
a series of nunibeYS shall he produced in sneeession 
which are all complete squares ; at, a certain pointy 
one nmnber shall occur which is a cube ; after thi^ 
the square numbers shall be resumed* and continne 
without limit. This exception might he deemed an 
anomaly, an interruption of the law imposed ; but it 
is really a part and consequence of it. Indeed, the 
analytical mathematician cut produce manj instances 
of formulas wiiich give rise to a series of quantitiea 
apparently following a certain regular order, but at 
particular points interrupted as it were; yet again 
resumed and continued ; w hich are caDed * disooo* 
tinuous ftukctions.* The ori^nal principle is in 
these cases more comprehensive than we should he 
led to suppose from a limited contemplation of its 
results*." 

Hie reflecting inquirer will perosiTe the ^ne of 

• See DAUMg^a Ifmtk B ri^ m t&kt TmOim^ p. fiO Um^ 
aadilft. 
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such Ulustimtions in guiding bis xiews of the order 
of the natural woild« Emits ajipareiitly anonMloii% 
and seeming like sbsolate interruptions of nnifbnnitj, 

niny be only fo because avc have not attained a suf- 
ficiently extended view of the entire system to which 
they really aie nnited as essential and hannonious 
patta. 

And such considerations become of more special 
importance in reference to those sublime conclusions 
of natural theology to which we have just before 
referred. Those who admit them fa penend may not 
be prepared to perceive the full extent to which they 
hold good. Yet the consideration of apparent excep- 
tions and seeming eontradi€tioii% and suggestioni^ hj 
which to resolve the diflienltiei^ are surely most 
important fur vindicating our belief in an eternal 
Providence. 

Let us take as an example the system of universal 
gtavitatioQ. Newton» by establishing the obserfanoa 
of QBTarying laws througboiit the aoibr sjstem as the 
necessary results of one grand principle, in fact cst^ 
blisbed the only evidence we can attain of the 
Divine Intelligenee ordaining and maintaining that 
ijstem; the unaltered piescnaUou of such !aw% 
once imposed, being the secondary means in which 
alone wo can recognise the operation of Divine 
power Prior to these discoveiies wa mi|^t have 
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imngined iniine<1kite arbitruy intemntion hi eterj 
motion of the jOn notary bodies. And in any depart- 
ment of physical inquiry the same remark would 
ftppljr* In the one cue we ]n%|it imagiae muh. 
agenej, but tre could haire no imtional proof of it; 
in the other alone do vrc arrive at the sole means of 
proof of Avhich our limited powers are capable. 

Such has erer been the progrm of phydeal sdenee 
in all its departments ; from confiuion to order ; from 
arbitrar)' influence to systematic arrangement; from 
capricious agency to overruling intelligence. 

These remaiks will prepaie fhe reader to take in 
its correct sense an observation of Laplace^ which 
has been much dwvh upon, and, as I think, unhap- 
pily niisunderbtood ; owing, in no small degteOii to 
that ambiguity which we before notioed in the use of 
the words ** final cause;** and which, in the sentence 
about to be quoted, are obviously employed as equi- 
valent to the words " direct intervention.** 

'*Let us," says Laplace **nin over the history of 
the progress of the human mind and its errors; wis 
shall jierpetwally sec * finnl causes' pushed away to 
the bounds of its knowledge. These causes* which 
Newton removed to the limits of the solar systenit 
were not long ago conceived to obtain in the atmo- 
sphere, and employed in explaining meteors; they 
are, therefore» in the eyes of the philosopher nothing 
more than the ezpiesrion of the Igneiinoe in whU 
we ara of the rsal caiisei.* 

After wliat has been saidt it will be superfluous to 
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offer fbrther comment on this passage, the tendency 

of wliich, when rightly understood, is manifestly so 
£ur from hostile to the true doctrine of final causes, 
th«l it points diieetlj to those profoundly a4iosted 
arrangements which constitute the very soundest 
proofs of Divine Intelligence pervading the system 
of the universe. 



. FerturbaUoiu : — ^tabiUbf <^ ike Sjfslem*. 

Newton developed in the most complete and satis- 
fiictoiy manner all the grander features of the system 
of universal gravitation. To that great prindple^ 
simple indeed in its law, hut wholly mysterious in 
its nature and mode of opemtion, he successfully 
referred all the more palpable and conspieuous 
motions of the heavenly bodies. Here was^ in truth* 
a physical cause of the most universal efficiency, but 
one which he was peculiarly careful to insist on, in 
the sole sense of an universal /ad or law; — the 
tendency of all matter to fell together with n feice 
proportions] directly to the mass and inversely to 
the square of the distance. To tUis physical cause, 
theub he was able to trace all the greater pheno- 
mena of tho solar system. 
Bat It vras confessedly ^e Ihet that there existed 

some slight irregularities in the motions of the 
planets; and it was even a consequence of gravi* 
lation that they must act one on another, in a wj 
complicated manner, in consequence of their perpe- 
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tuallj varying relative positions, and thus disturb the 
perfect regnlaritj of each other^s motion. The inves- 
tigation of those perturbations was not followed np 
by Newton. He was aware of their existence, and 
that they were but small in amount^ and always 
allowed for them in speskin^r of the exactness witih 
whidi the law of elliptie oibits prevails. He con* 
ceived, however, that these " inconsiderable irregu- 
larities which may have arisen from the mutual 
actions of comets and planets upon one another^ will 
be apt to increase, till this system wants a leformi^ 
tionV 

This remark occurs in a passage where he is 
expressly speaking of the order and hannoo j of the 

system as an indication of design. He had also 
before said, that the main business of natural phi- 
losophy is to deduce causes from effects till we oome 
to the very first causes which certaidly is not mediae 
nicalf." And again, that from observing the order 
of the visible world, and so inferring creative intel- 
ligence, "it is unphilosophical to seek for any other 
origin of the world, or to pretend that it might arise 
out of a chaos by the mere laws of nature ; though 
being once formed it may continue by Uiose lani-s for 
manyages^" 

The observation first quoted 1ia% in eoi|fnnelieii 
with these last, been viewed as expressing Newton*s 
belief that the a^yustmcnts of the planetary system 

# • 

• 0/)li(/'f,Query3],p.378,3d€«t. t ^844. | p. 37a 
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would need renewal fioin time to time by tbe imtne* 
dintc inicrj)OMtioQ of DIyIiio power. And tliis was 
looked ii|ion by many us ono of the most Talnablo 
inferonees from tUo Neivtonfan system. From a 
reference to the ])assage, it will be seen at once tbat 
Newton docs not himself expressly mnko tlio infer* 
ence ; nor, when carefully oonsidercd, is it one of imy 
peculiar Importance or force. It is difficult to see In 
what way (if correct,) it could add to the evidence 
of design afforded in such overwUebning abundance 
by the existing order of the system. 

Newton left all the irregularities, or perturbations 
(as they arc called,) to be investigated byliis succes- 
sors. The most distinguished mathematicians since 
his timc^ have been occupied in deireloping and sim- 
plifying these Intricate but highly interesting ques* 
tions. Lagrange and Laplace have been jnc-emi- 
nently distinguibiied in this research ; and to the pro« 
found analysis, es|)eciallyt of the latter* we owe the 
establishment of tbe great principle, that all the 
Tariations which can arihe from the mutual actions 
of the planets arc limited by certain periods within 
which they must per|)etually recur. This has been 
called ^ the stability of the planetary system*** 

•* It is not, therefore," says Baron Fourier, in his 
Ffofjc of Laplace, " left, as Newton himself and 
Euler ha<l coi^ectaredy to an adTentitlous force to 
repair or prevent the distuibances which time may 
have caused. It is the law of gravitation itself which 
regulates all things^ which is sufficient for all thi^g% 
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And which eTerjwhete nudntains Tariety and order. 
Having once emanated from Su2)reme Wisdom, it 
presides horn the beginning of timeb wd renden 
impossible ereiy kind of disorder. Newton and 
Euler were not acquainted with all the perfection of 
tlie universe.* 

Or, in the words of Laplace himself, It seems ( 
Uiat nature has ordered eTeiy thing in Hhe heama 
to ensure the dinration of the planetaiy system by 
views similar to those which she appears to us so t 
admirably to follow npon the earth for the praerva* 
tion of animals and the perpetuity of ^edea V 

This great discovery has become matter of un« 
measured censure to those who were intent upon 
finding an immediate agem^ of the Deity in eveiy 
event; and who were unable to aee^ iliat so frr from 
detracting from the evidences of Supreme Intelli- 
gence, this recondite provision for the perpetual 
niaintenancey of the order of the universe i% of all 
others, the most stupendous maniibstation of etemil 

Providence. 

Attaching importance, as we before obserred, to 
the auj^osed necessity for Divine intetferenoi^ to 
preserve the regularity of the 8yitepi« tiiey were of 
course proportionally offended at the announcement 
of tlie principle of physical stability. They were 
blind to the infinitely higher views thua diaeloaad. 

They h^ve applauded Newton Ibr pointiqg to en 
ultimate canie whidh Is not meebanteair but tb^ 

Kt 
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have been little able to ]>erceivc the nature or indi- 
cations of such a cause. They have looked for the 
piooli of Onmipoteiioe rather in great changos and 
anddcn interpodUons, but have not acknowledged 
infinite Intelligence in the continnal hivaiiahle suc- 
cession of ordinary laws, and the profound a^ust- 
ment of all the wiod trains of physical cflfects one 
to another, the preservation of nnintermpted and 
universal hanuonj among natural phenomena. 

Eemtin^ Medium. 

Btrr though we find the principle of gravitation thus 
perfect within itself, and containing a perpetual 
source of reparation for all distnrbaoces^ yet here we 
niust not restrict our specuktions to the aetion of 
gravitation alone ; no pert of the nnivme^ no phy- 
sical principle must be contemplated in an isolated 
point of view. The consequences of gi*avitation 
must not he regarded alone without also eonstdeiiqg 
other causes hy which they may he modified; and 
the disclosure of the high probability that the pla- 
netaiy spaces are filled by a medium inconceivably 
lare^ yet eapahle^ in an Immense lapse of tlme^ of 
■enslfaly fetulkiff the motions of the planets, opens 
to our view an extraneous cause which will modify 
the efiects resulting from the action of gravitation 
alone. The perturbations may be peipetnally eenH 
penssted; but the oiUta of all the bodies of the 
system will, by the resistance of the oc the real 
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niediiini, take a grailualljr more and more compressed 
fonii» (as the iSDge of a projectile is narrowed hj 
tbe redstaiiee of the i^,) thej nill mam iriik 
increased velocity, continnallj approedi tlw son in 
nearer gj'rations, and at length fall into bis mass. 

Tlie lapse of time wliich will be necessaij to 
accompliBh this is indeed so ineouoeiirmblf imnMOse^ 
that ire might well call the stability of the sjtleiii 
p( rpt'tnal. The probability of such resistance has 
only been CYinccd by certain extremely minute 
efihets produeed on the oMt of that stogolar and 
seaieel J mateiisl sabstanoe, the periodical eomet of 
Encke, a sort of unsubstantial thing, a mere wisp of 
vapour, which yet obeys the laws of impulse and 
graTltjp and lerolyes about the sun. Tbe ttther 
thenwbieh ofBen a resistanee barely obserndile to 
what is little more than an ethereal nebula, it may 
readily be imagined, lias failed to produce any effect 
on the solid planets capable of being deleefeed» in 
the entity period sinoe tbe eariiest astnooinieal 
obsenrationB. 

It has, indeed, been contended by some able and 
philosophical writers, that there are £dw eoncloikna 
of science irbidi so stron^^ j foxoe open the adnt 
the eohvietion of a Supreme power as ihoae wbidi 
refer to the finite nature of all created things; 
which make the period when the present order of 
naiore did not exist, and piediet the time wben it 
shall eease; wUeb point to a beginning and an end* 
However true and just these views may bo with 
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i^gard to tho oriym of the world* I mast confas I 

fail to see their force with respect to the termination. 
The fonner unqiiestioiiabiy evitices the armiiging 
and de$ipUf^ wiH of the Creator; bat in the lattei; 
it is diffienlt to See any such indicattonfl^ nnlesM^ 
indeed, so far as we may venture upon tho strength 
of the analogies of the iiast to look forward to a 
new ofder of things: to the suhstitution of a ficesh 
series of teeondite adjustments for those wliidi may 
be destroyed ; to the renovation of beauty and order 
out of decay and destruction ; for the erolution of 
which that destruction nu^ be neoessaiy. 

Yfm may also here cite another exami>le Introduced 
by the inustrions writer last quoted* and in wldch 

he uses the term final cause in the same sense as 
before. 

^ La Constance de la superiority dee naimsnees 
des gardens but celles desfiUes k Ptois el k Londiei^ 

depuis qu*on les observe, aparu a quelqnes savans, 
etre une preuve de la Procidcnce sans laquelle ils ont 
pensS que les causes irreguliers qui tioufalent sans 
cessB la maiehe des ^T^nementSi aurait du plusieon 
firfs lendie les naissanoes annuelles des filles superi- 
cuse a celles des gardens, ^lais cette preuve est 
on nouvel exemple de Tabus que Ton a fiiit si aouvent 
dies cmimfimhi^ qui dlspandssent toiijoois fiar nn - 
ekamen sfprafondi des qnesUons lonqu'on a les 
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donnto noeoflsaires pour les rtendra La con- 
stance dont il 8*agit est an r^altat dSsr cauM r^ih 

The sli<rhtcst consideration will surely render it 
evident that the author here contrasts final causes** 
or ProTidence" with the idea of •* regular causes** 
and fixed laws ; manifestly usin<,' the former terms 
in tlio sense of direct inter voution**' When, how* 
ever, we take those terms in the sense which we 
have before endeavoured to elucidate^ the whole 

case is relieved of all difficultj .in J objection, and 
we find in those regular laws, and that constant 
maintenance of n particular proportion, the 
prooft and essential notion of Providence and final 

causes. 

UwexfMniBd Phimmetta: Tcndenci/ of PhUosophM 

Cof^dures. 

. . .... ^« 

The immense extent of our ignorance compared 
with that of our knowledge, is the reflection which 
has been onlj the more powerfully forced upon the 
minds of philosophers as dificoveiy has advanced ; 
and, in emphatic language, was the dying remark 
both of NeM ton and of Laplace. The bearing of 
this unavoidable confession npon the evidences of 
natural theology, deserves an attentive oonsideiatioik 
It has been the Ihvoufite course with many 
inquirers to look oiixioubly to those parts of natnre 

• LapUc^ -^Moi PkUaiopkique tur let PnlMU^ p. 103. 
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vliich are most hidden from our knowledge for the 
indications of tlio Divinity ; to contend that when 
natural causes fail us, we are, in an especial manner, 
driven to admit direct Divine interventioii ; and that 
irhen mechanical laws apparently eeaie to apply, 
then we must more peculiarly recognize the domi- 
nion of the Deity. Tlio view which I have been 
here endeavouring to illustiate is precisely the 
levetse* The evidences of the Divine opeiatioii 
seem to me manifested prcdsely in proportion as we 
can trace material laws and ])hysical laws. 

A world enveloped in entire obscurity as to phy- 
• ricsl causes, would, to my appiehenrion, he a worid 
without the evidence of a Deity. An universe 
without appreciahlc laws would be a chaos, not a 
creation. And, by parity of reason, in those regions 
of nature^ where we are most involved in ignorance 
there. Is the Deity most hidden from our perceptions. 
And instead of groping in tlic clarker recesses where 
induction has not yet penetrated to find Ilim, we 
shall more rationally go forth to behold Uim in 
those brighter regions which are illumined by dis- 
covered causes and demonstrated laws. 

Yet so powerful has been the jirejudice to the 
contiaiy» that not only have the unexplained obseo- 
rftles of natnro been religiously veneialed as the 
penetralia of natural worshl]i, hut It has been held 
dangerous to indulge in the most i liilosojiliical con- 
jcciura; and impious to speculate on causes which 
may be most lationally iaMgimd to prevail when we 
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liave no certain proofs to rely upon; as if, in so 
doing, WQ were proianeij penetmtiog into precincts 
peculiarly coiueented to the 0eity» and hallomd bj 
his immediate presence. 

Example: Nature of GratUaiim^ 

Wb may illustrate this remark by the instanee of 

the essential principle of gravity which, in the pre- 
sent state of our knowledge* is wholly enveloped in 
mysteiy. But do we thence gain any thing in 
hxoar oi final cavses, or the belief in Divine agency f 
On the contrary, if future discoveries should disclose 
to us the nature of this universally mysterious agents 
and bring It under the dominion of mechanical ]aw% 
wo shall obtain so much the higher insight into the 
recondite iiiccbniiism of the Avorld, and the more 
striking proofs of the skill of its Divine artificer. 

Such were the sentiments of the most enlightened 
of Newton*s IbUowers even in his own times; and 
^vhen, in the controversy to which bis discoveries 
were at first exposed* the absurd accusation was 
uiged by his continental opponents^ that by pushing 
the phjrsical explanations of phenomena beyond doe 

bounds, the philosopher un\\ arrautably intruded into 
the region of primary causation, (according to the 
coniused idea» so commonly preTa]ent» of thehr lek* 
tive nature^) the reply of Dr. S. Clarice^ (than whom 
no one was better able to see the theological beai^ 
ing of the case^) was simply, Qi J^L Leibnits on 
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qnclquo aatre pliilosophe peat expliqtier ees pb^no- 

meiics par les loix du mecanisme, bien loin d etre 
oontredit toua les savans Ten romercieront*." 

Aggregation if MMtr* 

To TAKB flitother example of those phenomena of 

the univerisc, which have not been reJuccd to mecha- 
nical ciiuses, we may cite that which is dwelt upon 
\ff Newton in the following passage: If maUer 
of the sun and pkmets was ercnlf disposed throngh- 
out an infinite space, it would never convene into 
one mass ; but some of it would convene into 
one mass^ and some into another, so as to make on 
infinite iitrsi&er of maneit scattered at great distances 
from one to another throughout all the infinite 
space. And thus might tJus suii and the fixed stars be 
formed^ supposing the matter were of a lucid mtwr9m 
But how the matter should diyide itself into two 
sorts ; and that part of it which is ht to compose a 
sinning bod/ should fall down into one mass oud 
make a $m: and the rest» which is fit to compose 
an ojiaque body, should coalesce, not into one great 
body, like the shining matter, but into mani^ little 
ones : or if the sun were at first an opaque bodj 
like the planets, or the planets lucid bodies like the 
san* liow he alone should bo changed into a shining 
body, whilst all they eontinne opaque ; or, all they 
be changed into 0|)aque ones, whilst he remains 

• Bejdifm d$ Clarke. Lcibmls, Op. ii. l&a. 
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uuchaaged i I do not thiiik*explicable hy mere nalHnd 
causa, but am forced to nscribe it to the comuel mi 
caniriennee cf a wAmtary ageid^^ 

Such was the conjecture of Newton in accordance 
with the existing state of philosophical views. He 
considered the phenomenA not explicable bj mere 
natural causes," and tberefbie had reeonrse to a 
snpernatnral cause. But sui^posin^ the case alIo\ve<l 
to be thus unexplained by any known natural causes^ 
\re bare sUll to observe that it would affi>rd no more 
ecidenees of supernatural agency than simply that 
whicli is fiirnislied by the observed facU of the adap« 
tatiou of the masses and respective physical con> 
ditions of the sun and of the planets to each other; 
and this evidence is unaltered whether the observed 
fact can be accounted for or not. And if it could 
be accounted for on any known physical principle, 

' 80 fiur from detracting from the manifestation of 
design, this would only the more augment our 
impression of \^idely-i)ervading skill and recondite 
ac\iustment throughout the planetary world. But 
though we should admit that no cause koM been 
assigned, it would be manifestly contrary to every 
principle of the inductive pUilusophy to afiim that 
none can or will be. 

\Vheiv therefore^ we find Laphm suggestfaigwhaft 
is, after all, professedly but a coijeetore as to the 
probable course, merely, which in(^uiiy might pro- 

• LmcrLl^BmitUif. W«du» voLlv.,pi4aa» 
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perly take on rach a question, It ought neither to 

1)0 rcgttrded (as it lias been,) as an nn^vn^^^l^tabl0 
extension of philosophical analogy, nor dreaded (as 
in some instanoe^) as in the least degiee hostile to 
the argument for design ; so far from this» if Terified» 
it would but enhance the value of that argument. 
He, in fact, simply suggests, amid these uncertain- 
ties the 'vrisest oonrse would be to devote ourselves 
to determining, by repeated experiments, the laws 
of affinity, in order to arrive at what would apj)ear 
the simplest means of comparing these forces with 
that of giavitation.'* 

If any law'of affinity should ever be developed to 
such an extent as in any degree to meet the olyect 
here in view, (and we can never say that discovery 
may not be earned so iar,) the only result surely 
would be the most overpowering eonviction of the 
extension of the same vast unity of design through- 
out the mechanism of the material system* 

Tla Nebular Hjypathem. 

Closely connected with this last case is the ** nebu- 
lar hypothesii^** as it has been ealledt which has in a 
more peculiar degreOt caHed forth the censures and 
obloquy of those who were intent on allowing no 
secondary means as the instruments or channels of 
the influence of creative power* 

The Inminoas band ciOed the milky way* is 
resolved) by powerful telescope^ into a vast multitude 
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of Stars crowilod together in infinitely lengthened 
|)cr8pecitiYe» and constituting an innneuso system of 
Bideieal nmlter of an extended flat fonii» within 
which onr planetarj sjstem is ioeladed, and of whidi 
our sun is merely one of the innumerable stars which 
make up the entire mass. 

In wions pnita of the heavens the telescope die* 
closes to ns petdies of difibsed Imninom matter 
called ** nebulae,* bearing" a general resemblance in 
appeaianoe to the miikj waj as seen by the naked 
eje» Some of these are found bj tsij poweilbl 
teleseopes to eonsist of numemis stan^ mostly 
appearing in the midst of a mass of diffused light. 
In some cases, the starry points are brilliant and 
defined; in others^ mofe diffase4» er meieljpointi 
of greater laminons intensity than the nmoonding 
region. Calculation assures us of the inconceivable 
distance from us beyond which they are situated, 
and measurement by eonseqnence teaches us their 
enonnoos magnitude: so T8st» that in many of then 
not oi\]y the solar system, but the whole mass of the 
milky Avay to which it belongs, would be lost Thus 
we find, as far as obeenration can be earned into tlie 
Tastness of the nniferse^ besides distinet stan^ 'an 
infinity of other systems of stellar matter, in the 
form of these nebulffi^** dispersed through spaeob 
and of which our entire sjrsteni. Included in the 

nebula'* to wbidi it belongs^ finms but ene of flie 
most insignificant. 
We have also remarked the diffierent states of 
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diffusion in M-liich these Tarious nebulae^ with their 
stellar points^ appear to exist. 

So Air exact obserratloii has led m to the admis* 

sion of facts vliicli, however ovcnvliclming to our 
conceptions, are nevertheless bejond question^ Now 
pbilwoj^icttl emjedwre has been applied to these 
JaeU; and, upon very reasonable analogy^ astrono- 
mers have indulged in the contemplation of these 
difTcrcut fonns in which sidereal matter is presented 
to ns^ as exhibiting so many different in ^ 
progress of the formation of sideresl systems. 

In the first instance, such matter seems to assume 
. the form of a faint diffused nebulositjr. In the next» 
some of these masses appear as if, in obedience to 
attrsctive forces, they had assumed a spherical figure; 
others, as if further advanced, have a denser central 

nucleus, surrounded bj the more difi^ise and yet 
nncondensed portion ; othcn again, (to use the words 
of an eminent writer,) ^ in which the apparently 
unformed and incgular mass of nebulous light is just 
curdling, as it wer^ into separate systems.** And 
ftirther, theie aie some in a more complete con* 
ditlon, presenting a eongeties of distinct points of 
light, each, perhaps, the sun of a system more vast 
and glorious than our own, but invisible to us; 
whilst in the case of the actual systems of doable 
and triple stats^ whose motions have been aotoaliy ' 
observed and calculated, we find the exact counter- 
parts of our own planetary world, wiiich have arrived 
at a cotresponding point in the history of their eon- 
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stitution, as also probably is the case with the other 
fixedstais. 

Analo^cal conjecture^ then* has been brottched 
(under the name of tbc ncbnlftr hy))otbe«i8,) to ittii^ 
trate the process of tlie fonviatioii of our own system 
by what we behold iu its diiferent, and probably suo 
cens^Ye stages in otber cases. It has been imagined 
that oor system has been gradnallj eyolTcd and eon* 
doHRod out of the nebula to which it belongs, and 
each of its planetary masses gi'adiially consolidated 
from a preTious state of expanded nebulosity. And 
ibis idea is further strengthed from tlie considentfon 
of the probable high temi>erature froui ^\hicll our 
gloljo is believed to have cooled down to its present 
condition^ and consequently to ha^e undeigone pro* 
gressiTe condensation. While vre bave again the 
analog of comets ; nebulous masses of extremely 
attenuated matter, yet existing as parts of our syi* 
tern ; and still furtber, mrliat recent observation bai 
rendered very probable^ vast quanUties of unconso* 
lidated particles and small masses of matter travers- 
ing space, and occasioning tbe phenomena of aero* 
lites and meteoiie stones. 

8uch elevated ideas as these Tieirs are ealenhited 
to suggest, it might be Buppo?ed would be among 
those which, above all others, religious minds would 
be prone to cherish and delight In, more especially 
as carrying us a step tomids a conception of the 
Creator's operations ; yet, from some perversion 
which it is difficult to comprehend, no hypothesis 
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has been more Tehementlj assailed and calumiiiated 
as at Taiiance intb all icllgious impresnons. 

ArpmaU frm PfyHcd to Mard Oausadoiu 

Faox what has been advaneed, the proper eonrse 

of uur reasoning on these elevated subjects "Will be 
evident. 

In physical sdenoe let us direct our inquiries to 
the eontemplation of the order, arrangement^ 'and 
afUustment among natuml fiiets and laws, whieh we 

infer by legitimate induction. Let us keep the 
terms of our reasoning distinct and explicit* and 
eondnet our snbllmeat speculations solely by an 
extended, but foM^ independeiU collection of the 
"universal manifestation of design and prospective 
arrangement* from the mere naked iuTestigation of 
physical laws and causes* When such inferenoes 
hnTe been carefully made^— when such indications 
Lave been disjmssioiiately collected, then, in the 
order of just reasouiug* we can advance to the sub- 
lime contemplattons suggested by such evidences. 
This distinction, so often unheeded, is in fret the 
chief ground' of Bacon's* reply to the censures cast 
OQ his system as neglecting the study of final causes, 

* See D« Augnu ScUui.^ lib. iii., eap. 4 and 5. For a fuU 
vindication of Bacon on other gruunda as well at this, the rcador 
will refer to Lord Brougham's DUcomrm om Natmral Thtcto^^ 
part i., Mot. vi. Alw^ Mr. Wliewdl'a Bri^fnemtw Tnatim^ 
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and which has been feiterated b/ «ome modem 
vriten. 

What he objeets to is the Tiolation of all oorreet 

order of reasoning by assuming the theological view 
of Hual causes in physical inquiries, where it should 
be the r&j thing to be deduced midproeed* 

The firalt to be guarded against is that of taking 
any niotajjliysical notions of final causes^ any refer- 
ence to moral causation, as the basis and guide of 
physical theories. In proportion as we do this we 
Titiate the oondusioiis of natnial theology bj an 
aigmnent in a circle. We assume the point to be 
proved. This \va9 precisely the error of Descartes 
and his schooL From assumed metaphysical ideas 
of the Deity and his attributes they affeeted to reason 
downwards to the deduetion of the laws and pheno- 
mena of nature. " It is manifest^" says Descartes, 
** that wo shall follow the best way of philosophising 
i( from the knowledge of God himself, we endeafenr 
to deduce the knowledge of the things created by 
Him — ^that thus we may attain the most i>erfect kind 
of science, the knowledge of effects from their 
causes V He was aoeused of nei^ecting ** final 
causes.** The £ust was, in one sense, the conside- 
ration of them was in bis system snperlKious; in 
another, the whole theory consisted of nothing else. 

This system was chaigcd with having an fttheistip 

• Scc^iif Priricijiia Phll(mphia'^ ^c. and for particuUr inttancet, 
The Lata of MtUion dedttced fnm th$ Immmlalnli^ ^ (kt 
part ii., sect 37 and 42, 
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tendcncf. In one senses this vas pa]pab1/ nntrae^ 

as the Avliole of it was built on the supposition of the 
Divine attributes; in another, it might he open to 
the accusation if it be allowed that a 8} 8tem is iuju- 
lions to the cause of religion inrhich destiojs and 
confounds all Tational evidence of its truth. This 
remark may not be destitute of application cvcu at 
the present daj. The sjstom of Dcscartefl^ as sucht 
has now no adherents; but there are reasoneis of 
serersl schools vho Mi into predseljr the mistake 
here exposed*. 

Thus then it is that the studj of physical causet 
(understood in the simple meaning inrhich we haTo 
before endearoured to fix,) irhile it supplies the 
unassailable evidence of design and adjustment^ as 
unavoidably can-ics us thence onward to the idea of 
an Intell^nce from which that design emanated, 
and of an agen^ by which that a^ustment was pro* 
duced. It brings u% in a word, to recogidse an 
Influence of another kind, of an order different from^ 
and far above that of phjftical causes or material 
aetien:— to acknowledge a suUime moral obkn^ the 
universally operating source of creative power and 
providential M'isdoin. But wc grasp tliese truths 
only in their proofs and manifestations. Of the 
mode of influence or operation we are whoUj end 
necessarily ignoiaat $ even in ordlnaij eases of monl 
agents within the scope of our observation we iail 
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entirely in eoncei^ng the node in Drhich mind can 
influence matter; much more tben mn«t this be the 

case with regard to the unseen and iuiinite mond 
cause of tlio sjstem of the univene. 

Secondmy Causes, and the First Cause. 

Br sucU cousiderations as those aboTe adduced on 
sound and unexceptionable ground^ we eatabliah the 
momentous and elected truth, of one great moral 
cause of all tilings ; and in this sense, as referring 
to the idea of dcsigniog wisdom and infinite intelli- 
gence, we perceive the wide distinction between the 
use of the term ^ cause/* and that adopted when we 
speak of secondaiy or physical "causes." 

We have already noticed, in other cases, the ambi- 
guities arising from the diversity of meaning attached 
to the same term "cause.*" Hete^ then» it becomea 
more peculiarly necessary if we adopt the popular 
expression, the First Causes" to recur carefully to 
the distinction, if we would preserve any clearness 
of reasoning. 

We refer to of the term absolutely distinct 

in kind. Nor is it a term of mere verbal difference. 
It is of importance^ whether in guarding i^gainst fill* 
hides in evidence or in answering the cmvila of scep- 
ticism. 

Now, the result of our inquiiy into the nature of 
physical causes was such as to carry our ideaa lather to 
the cfffenifon of eiderandmBlliManitytihaiito thesii^ 
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cMSftoiai of efficient acts tbroaghoot the phjdctl world ; 
mther to simnltaneoas relatioii than to consecutive 
result. Expressions invoWing the idea of priority 
im iim seem, then, calcnkted to conTOj enoneoua 
inipve8aioii% at least in lefoeoeo to the nature of 
physical laws or causes. And when we ascend to 
the contemplation of creative intelligence, the dis- 
tinction is not between a prior and a subsequent j 
train of material acti<M^ 1ml between phjfncd wder 
and Moral tcUfum. 

» 

It \N ill thus be apparent that the iTietaphor.so often 
used of the chain of natural causes icliote last and 
hi^mi Unk is its immiMliati^ connexion with the 
Deitj; — the very phrase of a succession isiteeondmy • j 
causes traced up to a Jirst cau^e^ — and the like, (so \ 
conunonlj employed,) are founded on a totally mis- j 
taken analogy. They refer to a mere successioh of 
mechanical impulses, traced up to a first mechanical 
power ; to a series of physical changes, referred suc- 
cessively to some more and more general physical 
principle^ The adoption of snch a mode of repre- 
sentation when extended to the Deity would seem 

to make the fii"st cause but one of a continued series 
of physical causes^ and dlfieriug from them only in 
order of priority or genenlilj* It would confound 
the efficient intelligenee with the mere material 
manifestation of it,^ — the Creator with the creation. 

If we retain such metaphorical language at all, it 
would be a mere just mode of speaking to describe 
the Deity as the Dlirine aitifieer of the whole chaii^ 
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— ^not to connect him with its Unln;^ — to represent 
tlie seeondaiy causes as combined into Joint opetation 

by his power and will,^bnt not to make Him one 

of them. 

But the common figures, besides their manifest 
improprietj, axe singulailj ill adapted to place before 
our Tiew the most important pait ef iSbm truth, naj, 
are even calculated to hide and disguise it. For by 
the familiar use of these phrases the mind is habi« 
tuallj diverted firom the eopsidciaUoii that thii. 
^ chain," a portion of whieh we can handle and 
examine, is to be so examined to teach us the skill 
of the artificer ; aud instead of this we are led a\my 
to tlie irrelevant consideration of wliera the end of it 
may be fixed. 

It then surely will be allowed of no small import- 
ance to 2>i*(^scrve carefully the distinction between 
mond and fhyncal causation* It is hj this diatino- 
tion that we advance from neveplqfiieal lelatioiia to 
any Inference of a higher order of things. It is this 
which elevates our ideas from the mere material 
elements to the recondite inteUi|genee which per* 
vades the haimoniona ana^gementof tiieBL 

If we require the aid of metaphor in attempting 
to give utterance to those vast conceptions with 
which the mind is overpowered, instead of spealdoi^ 
of the first and seeondaiy Unka is m ^aha of eaiiift> 
tion, and the Ukob let ns ladier near to the anakigj 

of the arch (before introduced,) and we shall be 

adopting at once a more just and eaqpesnve iigai% 
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and shall here ran no risk of speaking as if we eon* 

fouiidcd tlio stones with the buiUler, — their mutually 
supporting force with tUo skill of the architect who 
a<yustod them. 

Those ooosidoniions may enable ui^ then, to per* 
ccivc the entire futility of those objections which are 
often urged against the study of secoudary causes as 
being iigurious to our due apprehension and acknow- 
ledgment of the first cause; — so Ihr fiom it th^. In 
fact, furnish the 9€le rational or natural means of 
leading us to tliat apprehension nnd ackuoAvledg- 
mont ; and, iu the language of Newton, (understood 
agreeably to the distinetions before laid down,) 
.'*thoii<,li oTety trae step made in this philosophy 
brings us not imnicdiaicij/ to the knoAvledgo of the 
first cause, yet it brings us tiearer to it^ and on that . 
aeconntis to be highly valued V 

AfgumeiU from DcsufA to InMigence* 

Ws have thus far referred only, iu a very general 
•eoseb to the notion we form of the great sooroe of 
design and order in nature^ or, in popular language, 
the First Cause, or Supreme Intelligence. In a more 
precise sense it may become a question. Low far is 
this language and this inference bonie out by any 
conclusions of oar unaided leasonlng poweiaf 
F^om the ngolari^J* pemumenccb luidimiversdity 
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of fhyUeaH eama^on, tto eonolado the exlatenoe of a 
mond coHtaiion: from the nmiiifbstatioiis of ord«r 

and purpose, we infer an oidaining and designing^ 
mind. That these aro mlural iafercuces and ideas 
almost umivoidabljr ooearring to us* Is perfeotlj tnie; 
bat the very point of inquiry in natural theology is 
the fjround of the inference and the analysis of the 
natuiai impression. 

Nowy it has been contended by some professed 
friends to religion, that beyond the bare fiust of order 
and fitness we can really infer nothing by the mere 
powers of reason; and that the conclusion of an 
independent intelligent supreme existence, if it be 
anything more than a mere tniisnit is a Tain pie« 
sumption ; that in one sense, it is mere tautology to 
say, that design implies a desi^cr; or else, in another 
sense, idle to suppose that our ^nite reason can teach 
us anything of the purposes or nature of an Infinite 
Being*. 

Now, the bare fact of order and arrangement is 
on all hands undisputed, though commonly most 
inadequately understood and appreciated* 

The inference of design, intention* forethougbtt 
is something beyond the last mentioned truth,' and 
not to bo confounded wiUi it. This implies intelli* 
gent agency, or moral causation. Hence agaiob 
advance to the notion of distinct ezistenecb or lAnl 
is sometimes eslled personality; and thence proeeoA 

* 8m Irons awNii^ p. ilfl^ to 
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to ascribe the other Divine attributes and perfections 

as centering in that independent Being. 

Such probably would be the clistributioii of our 
thoughts as successively pursued* if we proceeded to 
anj STstematic analysis of onr reasonings on the 
snljeet It is not, periiaps, a species of examination 
to which many mo inclined, even of those who take 
delight in the general contemplation of the truths 
¥rith which thej are impressed hy the examination 
of the natural woild. 

Yet a careful consideration of the orderly series of 
simple elements into which we can analyze our con- 
eeptioni^ is of eminent use (even thou^ we do not 
pnustically and habitually go through such a prooess 
every time we think on the subject). It enables us 
as well to assure ourselves of the validity of our own 
conceptions* as to detect the fallacies of sceptical 
o1|Jeetions» 

Now here I conceive we shall have no need to 

enter upon any abstruse or difficult discussion. I 
believe it will suffice to elucidate the subject, if we 
simplj look to the MM ^ Itm^ge. In analysing 
the train of inferences or ideas referred to^ the con* 
dderation of the origin and predse meaning of the 
terms we employ appears to me most vitally essen- 
tial, and yet most commonly overlooked; whiles 
llrom the n^eci of it» most of the misappiehensiona 
whkh prevail on the soljeet take tfaeir rise. 

We observe the indications of mind displayed In 
the works produced by the moral causation of vdun- 
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tary agents aud intelligent beings within the scope 
of our observation. We follow up an anak^ 
between these and the tast manifestationt exhibited 
in the order of nature; and from this andotftf we 
attempt, however inndeqimtely, to exjircss our limited 
and im2)ei*fect conceptions of the infinite and incom- 
prdiensiblo mond cause of the uniYersal eider and 
system of natural causes. 

Tlie same remark apjilics to the further inference 
of tho distinct cdutcnce of the source of moral causa- 
tion, our whole notion of which seems to depend on 
our idea of the relation of moral causation to mindt 
in the cases within our experience. Tlio metaphy- 
sical notions which seem to be involved will, I 
believe^ be found to resolve themselTcsinto the same 
simple con^deration of the use of terms aj^lied 
analogy from what we experience in ourselves and in 
beings about us. This I conceive will, on reflection, 
be found the clue which will safely guide us throu^^ 
at least a laige portion of the intricadea of the sub* 
ject. Considerations of this kind, however, are vitally 
necessary to the argimient of natural theology ; and 
tills portion of the subject, involving what has been 
tenned ''the psychological argument," ia beyond 
question most essential to an exact and phlloeofAiSeal 
discussion, though certainly not ])laced in a suffici- 
ently prominent light, if regarded at all, by some of 
the most excellent and popular writeia^. 
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The Divine JStipreaiaej^* 

We may here observe furtlier, that if we retain the 
popular language^ and speak of the Jtrd came and 
eondavy causes, we must^ at all events^ bear in mind 
that the term "first," isreiaiite. We cannot extend 
our conclusions beyond our evidence. It is entirely 
from our investigation of "secondary*" or physical 
causes^ that we can recognise the snhUme moral 
cause which ordered tliem alL It is thus manifest 
that vre can properly attach no other idea to the term 
^ first causey" than one which is simply relative to 
tliese ^ seeondaij canses." Natural theology cannot 
kad US to any higher inference. Nor is it any 
reproach to this science that it does not enable us to 
proceed beyond the limits of its own province ; nor 
to answer the question sometimes propounded in 
this form of illustration: "The examination of a 
watch leads us to infer a watchmaker, liut it cannot 
ansA\ or the further question, who made the watch- 
maker*?** Yet this question has been made the 
tulgect of much misapprehension and oljecttoot 
mainly, as appears to me^ from want of refleetionjuid 
caution in the use of words ; or, perhaps after all, 
rather from some feeling of oifence taken at the 

* For SB soito aad ofighud italement cf this pomi (whisk 
has called forth vveh auiuiadTciilQM,) tht reiidar k selmd to 
Mr, Cmht'BJS^ftkm^Pk rm tl ^ isi iL»p, 
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mere form and temw in which the illostiatioii has 
been pioponnded. 

Hiroug1)ont the utmost extent of oar iiiTeetig»- 
tion of j)liy.sieal causes, wo ti*ace tlio ])roof8 of that 
moral volition whicb is prior and superior to them 
all; proofs exhibited alike throuj^oai all the TiBl- 
nos8 and all the minuteness of the niuTerse; in- i 
creasing and augnu iitin^ in overwlielining multi- 
pUcitj, with no other limit than that imposed on tho 
extent of oar observations and indnetions. As fiur 
as sdenoe hss reached, and in whatever dhreetioo, 
we still discover this same moral'cause; transcendant 
in a supremacy co-oxtensive with the creation ; sole 
in dominion to all the extent of known worids ; and 
continnallj exhibited to as one and the same^bf 
eTory new extension of knowledge, every fresh 
incursion of science into hitherto unknown regions. 
And this constitutes onr inductiTO gnmnd of belief 
in what we term the ntpremaey of the same one 
moral cause and source of the entire order of pbj- 
fiical causes ; the first relativelj to them ; a DiTine 
power snpreme to ir# and to all ereated beiqg*. 

Tke Diane Vm^. 

Tas unity of the great designing Intelligenoe has 
been commonlj inferred from the obserred nnllj of 
the design. Bat objeetions,* as to the insnffleienej 

of the ijroof, Iiave been adduced. Such ol^cctiona* 

howeTcr, it appears to me^ can only be entertained 
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from a want of that coniprdjensive stuclj of pliysical 
philosoiihj wliich alone can eonxej aoj adequate 
conoeptioii of the vast and OTenrhdmi^g evidences 
ef that mdfj of lilan and bannony of pmrpose vliieh 
pervades the utmost limits of the known creation. 

Let it be observed that the belief in the Divine 
mdtj has advanced with the advaaee of sound indnc- 
tive seienoe. The ancient phOosoplisn^ thoagh they 
collected facts, were \^-anting in comprehennve indue* 
tiou. Till y reached to just conclasions within the 
nanow limits of certain isolated elasses of ftcts. 
But th^ had no principles of anaHqgr to conneet 
one class of facts with another. They imagined 
nature in general to be given up to almost total 
anaivhy; and the universe, an arena Ibr the perpo- 
tnal combat of conflicting eiements. With tihis 
defidencj in their apprehension of the lelations of 
physical causes, it is hardly matter of siiqirise that 
they admitted a plurality of gods^ or an unlimited 
nnmber of powers and agencies^ whether subordinate 
or independent. 

But the introduction of a more just philosophy 
has entirely exploded all such vain imaginations. 
The inductive method has applied the key to open 
to as a view of the sublime bet simple order of 
natural causes. And from that universal and un* 
ceasing unity of plan in the laws of physical action 
has been derived our rational proof of the uni^ of 
tfie Deity. 

NemUieless it baa been urged thnt unity of plan 
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miffkt result from the co-opention of flerefal mindly 
powers, or agencies*. Dttt to suppose nuny eansei^ 

when one will suffice, is clearly unpbilosophica! ; 
and besides this, the objection, however plausible, 
when stated merely in an abstract form* will Yantsh 
the moment we reflect on the actual case of llw 
material creation. Wlien we consider, especially 
on the grounds adduced in the previous portion of 
these remarks, the immense multiplicity of physical 
arrangementii^ all so admirably harmoniai^g together; 
the inJinUe mnhination of adjustments, each arranged 
in exact relation to the other, as well as complete 
within itself ; we cannot but feel overwhelmed with 
the conviction that to one Omniscient mind alone 
can be correctly attributed sudi Infinite forethought, 
and such boundless comprehensiveness of arrange- 
ment. 

O^dhtts to tlie Siudtf of Sccondaty Comet* 

To the neglect of such simple distinctions as those 
we have been engaged in illustrating* and horn mis- 
conception (mainly caused by ambiguity of teimsb) 
as to the nature of physical causes, and the relation 
in which they stand to the Divine Intelligence which 
has constituted them, may be traced most of those 
objections and pr^ndioes which pie^ with tegud 
to the tendency of phyrieil studiei and the inquiry 
into secondary causes. 

• 8m Iim J'M Omms 181 
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We hear much oUedged against the study of phj* 
aical caiuefl^ as liavinj^ at beat* a tendency little eon* 
genial to leligiona feflectiom^ and eren hostile and 

itijiuious to its spirit. By coiifiiiliig the attention (it 
is commonly said,) to the investigation of accondaij 
eausesy the thon^^ts are hahitnalljr withdrawn £roiik 
the fint canae. 

But such objections only furnish, in fact, instances 
of the confusion of ideas from the ambiguous use of 
the term ** cause." And thejr immediately disappear 
when we come to distingidsh the meaning eoneetl j. 

Bren if the allegation were tme that this dissoeia* 
tion of ideas is encouraged, what does it amount to 
but an accu^tion that wc >vithdiiai¥ our thoughts 
from the amoUuiim in order to purane the/iro^A 
What is It but the ahsnrd charge that by giving our 
attention solely to the ciidencej we indispose our 
minds for the inference^ 



JSeieiUific Ddailt. 

Prejudices against the minute investigation of 
nature as an unworthy and trifling purauiW have not 
nnfireqnently been entertained by those who were 
profoundly ignorant of the object and tendency of 

such pursuits, and of the necessity of such precise 
inquiry for establishing the couclusious of all sound 
phikaophy. The cdtivatoia of acience have oAeii 
been eondemned to bear incb a^fieraioiia east upon 
their labours. An.d to tbe genuine spirit in 
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wLich thej wcto answered, ire maj eite tbe tettl* 
molly of the ilhistrious father of British astronomy, 

who, upon a suspicion tliat his buliliine pursuits ^vero 
treated with ridicule, (iu a letter to Newton,) 
expresses his wonder that these occupations should 
he ** looked on as trifling. . . Other persons (he sajs,) 
that come after me will think their time as little 
mispent iu these studies as those did who haye 
gone hefore me. The works of the Etenial PJroTi* 
denoe^ I hope, will he a little better nndentbod 
through your labours and mine, than they were fbf*- 
merly ; think me not proud for this expression ; I 
look on pride as the worst of ms^ humility as the 
greatest Tirtne* * 

And the sentiment so nobly avowed by Boyle^ 
when taxed with the childishness of his occupata<Mi 
in watching the eolouia of soap-buhbles^ deserves to 
he ever borne in mind as well by those who cultivate^ 
as those who cavil at physical inquiry ; " nothing 
can be unwortliy of being investigated by man 
which was thought worthy of being created by 
Godf.- 

But science Is often assailed with the charge of 
being wholly conversant Tilth objects of sen8e» and 
that, confining us to the woridof matter, ittestnina 
and disables the mind from the more worthy and 
elevating pursuit of moral and spiritual truth. 

If, however, physical science be restricted to 

* Bidly's Account cf FUoMUti^ p. 1O0L 
t SoeNoteH. 
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oljects of senses tlioae veiy ol^ects foaa the steps 
bjr wliich we aseend to the evidence of mind ; if 

natural philosophy be conversant solely with the 
visible creation, it is by the light of that which is 
visible that its true disciple penetiates beyond those 
limits into the presence of Him who is invisible. 

When, therefore, we hear the assertion (so sacred 
In the eyes of many,) that experiment can never 
csny ns beyond the legion of matter; that bj 
physical indnction m can never attain to troth in 
its legitimate and only valuable sense; and thai 
** all real philosophy radiates from the knowledge of 
God in such declamation it is difficult to discover 
any thing bnt a hopeless confusion of thonght» most 
commonly assisted by a thorough ignorance of the 
nature of inductive science, and a total misconcep- 
tion of the very aim and character of philosophical 
inquiiy. 

Or again, they contend that ** natural theology is 

entirely founded upon vain curiosity and profitless 
speculations concerning the intentions of God;** 
and are lend in their condemnation of the arrogance 
which would lead a finite mind to attempt to com* 
prchend the counsels of the Infinite ; blind entirely 
to the fact that no such attempt is ever made, no 
snch olgect aimed at ; since^ in inferring deti^ the 
inqmrer is always foremost to confess his inability to . 
trace its indications to the smallest extent beyond 
the limits which actual inductive evidence warrants. 
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The Pride of Science, 

Nothing is more common than to hear persons 
ignorant of pUjsical science enlarging upon what 
^ej tena the anogance of the philofoph^r in 
drawing his conelaflioiii^ and ptetending to delei* 
mine what is, and what must be, in regions utterlj 
bejoud the limits of sensible experience; nothing 
moxe usual than to meet with those who talk not 
onlj with disbelief but with lidlenle^ of the theoriea 

of the scientific pedant; and in the most solemn 
tone^ declaim against the pride of reason and phi- 
losophy as essentially hostile to the humiiitj of 
ftith. They seem toregaid the speeuktionsof phy* 
sical science as mere fancies, in which the philo* 
sopher indulges for the sole gratification of his own 
wayward prssumption» and in virtue of which he 
may assume a claim to the adndratioa of the Tu^gat 
Little considering that these very speculations afford 
the only legitimate and substantial ground on which 
a reasoning inquirer csn build liis most sublime 
prooft of the ejdstenee and attribntee of tlie Biirine 
Being, — that those rerf theories sre nothing else 
than the expression and the embodying of that all* 
pervading analogy and order in which the universal 
manifestations of the Divine mind are diseloeed 
tons. 

So long as correct induction is our guide, we may 
with safety pursue physical speculation to any 

o 
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extent. The eoly real presamption is in tlie 

l»arturc fi-om souiul inductive principles, and the 
attempt to iuteiprct nature without their aid. In- 
duetiTe pssendi undonlitedlj elauns the r^t ef an 
absolutely unlimited extent of inierenee^ even when 

it points to objects too vast or too minut^ too 
xemote in space, or too deep in the abyss of time» to 
come at all within the giasp of our £usulties. The 
sole coniideiataoii it regards is the ansonmioj and 
truth of itseridence ; if this be in the first instance 
firmly established, the true philosopher viTl never 
shrink from admitting all its necessary cousequenoei^ 
however ineonoeiTable may be their nattm^ and 
incalculable their extent 

If there were any reasonableness in prescribing 
such limits^ if there were any real ground of doubt 
as to the univenal preservation of the anakj^es of 
nature^ it must be estefhllj observed that an j sudi 

limitation would amount, in its direct consequences, 
to a limitatiou in those inferences on vrhich we firame 
all our notions of the Deitj; anj such ground of 
doubt would (as ftr asit went^) tend to disoisditour 
prooft of the Divine perfections. 

If tho deductions of science are unwarrantable 
inUrusious of the vain imagination of the sel^suft* 
cient phiksopher into those vast nigions of cnatioii 
which are purposely veiled from us^ the e^eetesu 

seem to forget that, by necessary coiigcquence, they 
make the sublime conclusions of natural theologj 
also an unwamntaUe stretch of inference. If thej 
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attack the chaige of presumption to the speculations 
of natural sdenee^ It must be lemembered thef 
thereby attaeb the same aoeusation to the deductlQiis 
of natural theology. If they condemn the conclu- 
sions of phpical reasoning as arrogant and impious 
intmsians of bumaa self-eeiiceit into mjsteiiea 
beyond the reaeh of the human fiwultiei^ so^ bj 
necessary consequence, they involvo in the same 
condemnation the inferences wliich are dependent 
upon those leseaidiei^ the belief in the infinite per* 
jfeetion, the unlimited immenrity, power» and eternity 

of the Deity. 

To some it is a peculiarly favourite topic, that the 
powers of the human mind ate but limited; that 
there are mysteries in nature whieh must for emr 
baffle the most acute research ; and, not content with 
the assertion that there are such boundaries imposed 
on all human qieeu]ation» are prone to aflirm that the 
boundary has been reached whenerer th^ meetivilh 
an unexplidned phenomenon. They seem to dwell 
with special satisfaction on the circumstance that 
here is an instance of some natural wonder, in the 
eomprehenrfen of nhiidi the greatest philosopher is 
as much at a loss as the ignorant peasant Such 
instances they oflen hold out as instruct! ye and 
lalutary checks to the pride of soienoe^ and humilk 
ating to the pietenriims of intellectnal aopeiieiity* 
In reality, howerert instead of the lofty moral tone 
which they aflfect, these reflections but too clearly 
betray the mere intidious workings of nanow pie- 
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judice, ui which self-satisfied ignorance consoles 

But to tbose who rightly estimate at once the real 
powers of the human mind and the true ehaiaeter of 
the inductive method, it will be manifest how !it». 
taonal sueb sentiments must be. So long as we 
follow dlligendj, and with becoming caution, the 
humble, but sure path of induction, we can new 
arrive at any bar to our inquiries except those which 
are imposed by the deficiency of facts ; and we know 
1^ the testimony of all past experience* that the 
disclosure of new ftcts is daily adwiein|^ and must 
perpetually accumulate- It is by the continual 
accession of fresh phenomena that new paths will 
be perpetually opening to judicious induction ; and, 
liy eonse^encsb we may unhesitatingly anticipate 
perpetually new and extended manifostationa of order 
and arrangtnient in nature, of Divine power, wis- 
dom, and beneficence. 

To indulge^ then* in the low and absurd reflections 
just adTCfted to^ is notUng dse than to x^oice in 
the deficiency of proofs of the Divine perfections. It 
is to delight in blindness to the manifestations of 
Divine -power and goodness; to prefer darkness to 
VilfikU and to evince « disposition of congenial char- 
raeter. It Is to refuse to recognise the proper and 
highest use for M liich our intellectual faculties aire 
conferred upon us. 

• teMoUK. 
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Inierj909iHon:—PermaMe$U Ltim. 

The notion of ]>1i78ical cause and effect being reduced 
to a bare " .sequence,** has been strongly objected to 
as iiyurions to the belief in the Divine agenqr In 
natnre ; and the rappodtion of an aeting- efRdeiit 
cause In OTery iiatnral phenomenon, has been empiha- 
tically insisted on as necessary for the support of 
that doctrine. But from the view we have here 
taken of the nature of physical caitse% and theirj 
relation to moral, we see that, ao fitr fiom support- 
ing, the iruppositioii of such direct perpetual inter-] 
vention would* in fiict» invalidate the evidence of 
aFirstOanse. 

According to the view here supported of tiie nature 
of physical causes, it has snflldently appeared that, 
in including in our idea the relation of the more pap» 
ticulor to the more general fact, we have assigned 
the origin of our ideas of the closest and most inse- 
parable union of cause and eflfeet ; and this idaftion 
is obviously dependent upon the degree in which we 
can generalize among the [)henomena of nature; 
that is» upon the degree in which we can trace order 
and amngement. Tliui^ the greater the extent to 
which we can trace physical causes, in this senses 
the more surely founded is the inference of mond 
.«on and all-powerful iutelUgeuoeb derived fiom 
the contemplation of this order of cansesi 

And when we reflect upon the imboondiediistneas 
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of nature, >vhich expands under our examination, and 
vrliich receives enlaxgement contiuualljr from every 
additionid advance which the piaeUcal application of 
science confers on the perfection of onr smsea^ 
when wo find the same beauty and uniformity pre- 
served throughout the utmost range of our obser- 
Yttionsy—and when we add, that all this is hnt a 
smal] speck In the aetnal immensity of the nniveise 
— ^we surely derive tlie highest possible proofs and 
indications of recondite and perfect adjustment 
throng the extent of the visihio world: so that 
we can hnt by feeble and dim analogies, most imper* 
fectly express our partial apprehension of a presiding 
and all-pervading Divine Intelligence. Again, if we 
torn from the eonsideiation of space to that of time^ 
it is only by deciphering the monuments of the 
immense periods of snccessiTe organization, up to 
ibe epoch of the first existence of animal life, that 
we learn the testimony of nature to the feet of 
€ieatioii» or rather saceessloa of ereations; an4» in 
con for mity with onr limited conceptions, speak of 
• the infinite wiisdom and skill of the Divine Tntelli* 

' gence, the infinite power of the creating Deity. 

! Unless we consent to reason ftom the analogy of 

known causes to those whidi are nnknown,— from 
•I the present to the remotest epochs of tlio past, we 

most lose the whole aigument from the continuance 
of order and amngement; we must be deprived of 
our sablimest conclusions which result feom the per- 
manence of the indications of design and harmonious 

4 * • 
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adaptfttion. If we oould trace material action no 

further than to resolve every effect into the result 
of an immediate arbitrary intervention, the real 
evidences of Divine intelligence wonld be wanting. 

We tiras perceive tbe futility of rach charges, as 
that by establishing the uniformity of second causes 
we impair tbe evidence of tbe Divine interposition ; 
that by extending our researches into nature we 
encroach on the dominion of the Sovereign of 
nature; and that by cnlargiiiG^ tlic ranf^e of physical 
agency we detract from the miyesty of tbe DiTine 
power; whereas it is by these very researches thai 
we establish and acknowledge His sovereignty, and 
find in that very agency nothing else than His dele- 
gated authority. 

As reasonably should we construe the tnnquiliify 
of a well-ordered community into a proof of the 
defective energy of the sovereign power, because the 
daily immediate manifestation and interposition of 
that power was not necessary to canyon the govern* 
ment As well might we consider it to detract from 
the perfection of a piece of machinery, that it did not 
require the perpetual interposition of the artificer to 
keep it in action*. 

CVwichiiHWij 

In what has preceded, it is to bo hoped we have 
suiRciently shown how harmoniously and universatty 

• 8co Note L. • * ' 
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the results of physical inquir}% with one consent, all 
poiut to the existence of recondite principles of 
amngement tbrooghout DAtureb of wt and uni- 
Tcnal design. Eyoj aepaiate iostanee of a4|iiit- 
mcnt docs this hy the evidences it contains within 
itself. But the wonderful combination and multi- 
plication of such evidence can onljr be appreciated 
finom the extended comparison of general ]awi» and 
the analogies by irhleh those laws are related. This 
supplies the moht powerfully accumulating proof of 
ordaining Intelligence and Almighty Mind. 

The ineoDoeivable minuteness on the- one handy 
and the immense extent on the other, to whidi we 
find these analogies still accurately preserved, are, 
|)crhap8, of all other considerations, the most effica- 
dons in impressing ns with the notion of the Divine 
peifeetions. The unbroken oontlnnation of the same 
order and analogy, whether throughout time or 
space, joined with the consideration that all this is 
but finite^ is the reflection wlucb» above every othert 
must Inspire us with the most truly exalted notions 
of the Divine Immensity and eternity. 

From such considerations we may, perhaps, better 
appreciate the real office of inductive philosophy* 
and the nature of the serviee it dischaiges as minis* 
tering to the sublime' truths of natural theology. 
The existence of some universal principles of ana- 
logy and uniformity is the ground of all inductive 
sdeDee. The ttaeiiif out of sueh analogies through 
an their actual physical Indleatiom^ Is that wUsh 
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furnishes the great ugament of nainnl theology. 
And we nek now ledge that this preservation of uni- 
foriuit/ and analog}', (which we have seen supplies 
the natunil pielioiiiiaiy eoigectare in all induction*) 
is, in fiict, the very indicatien of the nnlTeml pre* 
scnce and all-pervading energy of the one Divine 
niind. Thus, then, these momentous and suhlime 
eonelusions rest upon a common basis with those of 
indnctiTe sdenoet and Urns invest science with Uie 
high sanction of their own sacred character. Esta- 
blished hy physical research, they react uj[)on it; 
thejr supply the most elevated motive for the pros^ 
enUon of the stndy of nature; and the glorious 
truths which manifest themselves as we proceed, 
cast back a lustre on the |iath by which we have 
advanced, and enconn^ the endeavour to appioadi 
their Eternal source* 

So iiur from any advantage aridng to the stalNlity 
of natural religion, or any augmentation of force to 
the impressions of natural piety» when nature remains 
veiled in mystery* and we are compelled to own ear 
ignorance of the modes and laws of her operations, 
it is, in fact, the very unveiling of those mysteries* 
the dispersion of that mist of ignonmceb the dis- 
closttie of the secrets of phyrical causation* whkii 
su])])]y the very proc^ and deHmce of the truths of 
natural theology. Tlie acknowledgment of Supreme 
power and wisdom, instead of bcii^ banished &oak 
that portion ef natoro which uro csn so^eet to 
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inductive iiivestigatioOf is tUere pre-emiuentlj estMr 
blidied as in its mote peculiar soToreigiitjr* 

And it is in the rerj advanoe from whait has been 
termed ** the rc^oii of hcUt, to that of laws*," op 
in other words, from the TC|gion of unconnected 
obserratloa and myBtiiled speeulatlony into that cf 
clear arrangement and Inminoos generalisation, that 
we, in proportion, a{>j)roacli toNvards the worthy con- 
ception of the great Source of order, the eternal 
Gause of all the beantj and hatmony of the earth 
and the lieaTens. 

And the greater the advance made by scientific 
research in the reduction of the phenomena of the 
world under definite lawa^ so mndi the more finnlj 
ifill the foundations of real religion he consolidated ; 
or (to adopt the forcible words of a v riterf of the 
present day,) Though the atoms of the uniTerse 
may he weighed and measured^ and every seeming 
accident shall be reduced to order and to rule^ the 
reasons for adoring the Creator, and trusting in Inm, 
and obeying him, and for loTing our jK i^hbour as 
ourselves^ will only be proportionally multiplied." 

Tl&e eombined powers of physical sdenee^ so fiur 
from being leagued in the vain attempt to expel the 
Sovereign of nature from his rightful dominion, on 
the contrary, are^ in tmth» liiinly allied in the glorious 

« Whowell's Bri^gewtttr Tnatim^ p. 349. 

t Rfmarls on Jkmmuhnath§ Beummg^ &c.» hf the B0T, £• 
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purpose of upholding the acknovledgiiient of hit 
snpremacy, and surrounding the throne of Omnipo- 
tence with the unceasing homage of the tropliies 
they have achieved. 

Natural science may he disparaged by some as the 
proud creation of human inteUeeti as beginning in 
presumption, and ending in irreligion, or at best^ 
withdrawing us from what is spiritual to what is 
material. I( however^ physical philosophy be 
human reason employed in iuTestigatinig the malo* 
rial world, though the process may be of human 
origin, the subject-matter is not. Reason is but 
the instrument^ and induction the art; but the 
materials are the universal creation. And if sdenoe 
be human, yet nature is divine ; and the adence of 
nature is but the rational evidence of God. But 
even intellect and science are his gifts* and the 
human mind his workmanships vhen» therefor^ m 
are able, by the exercise of these powers, to invee- 
tigate his works, we arc, ourselves, fiirnisliiiig most 
recondite proofs of the fitness of his works one to 
another, and of the adaptation of the intelleetaal 
to the material order of things; and are bat filling 
up an essential part in the universal harmony of his 
creation. When we devote our minds to the study 
of his worics^ we are but employing what He has 
bestowed, in his own service ; we are bat rendering 
back his own, ft may be hoi>ed " with increase.* 

If there be those who fcol a disposition to undei^ 
value inductive inquiry, (in the sense which we have 
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sUowu it essential!/ to bear,) who are inclined to 
dispange pbjncal investigation* and deelaim against 
tlie infefenees of experience and analogy, and the 

j)resuniption of reasonings grounded oii the uni- 
fonuitj of natural causes ; let such persons be per- 
suaded to pause for a momenW and leani caution, bf 
the considemtion that in any censure cast upon sudi 
trains of inquiry, and such principles of rational 
fc>])cculat!on, they are, in fact, casting censure on the 
VC17 elements of the great aigument of natural 
theology; Let them reeolleet how intimatelj the 
one is wound up in the very texture of the other* 
and avoid the reproach not less of inconsistencj 
than of ignorance, not less of irreligion than of 
foUjt which must attach to those whob under the 
plea of defending religion, would thus sap the 
foundation of its evidences. 
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SECTION IV. 



THE RELATION OF NATURAL THEOLOGY, 

AND OF PHYSICAL SCi£liC£» TO 
REVELATION. 



Mil fliteifM probaticilinfmi fide! 

donAtor tanquam ^dlssiiiui 




noa pertransiUt,*) Is nai tnnaitoria later sterna tcmer^ pencqvitar* 

Quemadraodum enim tli<»ologiam in pKilosophil q«9»rpre perinde est, ike 
si %-iYos quacras iater niortucM; ita coatrk pbiloiopluam io tbeokgift 
quaercr* non alfaid est, quam mortaot qtmrra iatar Tlvoa," 



*• H« tbat taket away reason to maTte war foT revelation, 'pnta out ib^ 
light of botb I and docs much the same as if we should pereuade a maa 
to pnt out hit eye* the better to re<^ve the light of an invisible star 



IniroducdmL 

Wb hAT0 thus fiir lieen emniningr the principles by 
which our study of external nature can alone be 
safely and condiisiTelj carried on, so as to kad ii% 
bj suro stages of namiii^ totliem 
of all-iwmdii^ design, of infinite wisdom tad power; 
to the elevated and elevating apprehensioa of the 
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Divinity, in wlioiii all those jicrfections centre, and 
from whom the entire order of nature emanates. 
We have seen that a primaiy pemianoiL of unifor- 
mity in nature is the guide to all our induetite 
investigations, and is universally confirmed by the 
appeal to experimental evidence^ from which we 
ascend to laws and principles of snccessiTelj hi|^er 
generality and eompieiiensiTeness. From such sue- 
eesdve generalisstions we arrive at the idea of 
secondary (or properly) physical causes; and from 
the contemplatiou of their uninterrupted order arises 
our eoETiction of universal design and intelligence 
in the a^iustment of the natural creation: whence 
again our belief iu the existence and perfections of 
the Creator or First Cause : the great source of that 
moral causation in which all physical causation 
' originates. Wo have noUoed the importance of 

kecpiiig the order of this train of rea&oniDg steadily 
in view ; that is, if we would have our belief regu- 
lated bj any lational principles. We hate seen that 
it is absolutely essential to commence with purely 
physical investigation by the sole method of induc- 
tion; and that aii) departure from this method, any 
relerenoe to other grounds of bdie( any attachment 
to preconceived notiou^ any appeal to the dictation 
of authority, are totally inadmissible^ if we would 
prescn'e unbroken the course of rational evidence 
and deduction in this most important aigument 

I have said '^lational'' proo( because (as has 
been already remaiked,) there arc many who diipa^ 
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rage physical science, not only on general grounds, 
but particalarljr under the extnordinaiy miconoep* 
tion of tliereby admioiiig the eause of rdigioii,r^ 
\rbile, in tnitb, they ue thm iHSadog all ntloiMl 
evidence of religion. 

Those who decry reason are not likely to be veiy 
logical in thmr own ai^gmnenii. They do not per- 
ceive that, in diflearding the proofr of reaaon, thef 

are cutting away the pillars of the temple of faith. 
In censiuing physical philosophy, they are vainly* 
assanlting the bolwarka of natmal ieligion» and aio 
attacking thebr own alliet in the daik. When en 
religious grounds they disparage and condemn the 
study of physical truth, they do not see that, in 
proportion ns their aigiunenta might be valid, would 
theproofliof theur own religions piinciplea be tiaailed. 
In rejecting the eridenoe of indnctiire edenee thej 
are rojectinor that of natural theology. And while 
they so vehemently declaim on the weakness and 
insufficiency of the powers of the hnmin mind te 
investigating religions tenth, they do not considsr* 
that it is precisely on this ground that we would 
restrain its speculations to the plain and humble 
method of inductile research into the ftets and laws 
of the natural world, and the snblimelmtinBiiffieieni 
deductions from them which lie properly within its 
province; thence to be prepared to advance towards 
those higher attainments of reUgioui iUumination 
which supply all the defideacies ctf mm nataial 
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111 iiunuinf the subject of the eonnexion heiweeii 
the truths of natural theology and those of revelation, 
aod of the independence, on the one hand, of physical 
sdenee as (he basis of the evidence^ and on the other, 
the nratusl lelatlons of these sereial great hiandies 
of the inquiry, I m ill commence with a few remarks 
on those primary doctrines which exercise so import- 
ant an influenee em the idewi taken of the anthoritj 
and tenoiur of revektioob and on the extent to whidi 
natural reason alone can guide us in those inquiries ; 
on the limit at which its own light £uls us ; jet the 
d^Kiee of iUumination which we moat posMi^ In 
order to find oar way e^en to the point wheie we 
are to gain access to fuller disclosures. 

Our Ideas of the Divine AtbribiUes* . 

SoMB differenee of opinion has preTailed as to Uie 

mode hy which we arrive at our conclusions respect- 
ing the Divine Attributes. It has been maintained, 
on one side^ that those eondnsioni are of the most 
linuted nature. It has heen eontended (and with 
much appearance of reason,) that our inferences can 
only go to the extent of our evidence; that the 
ideas of the Divine Attributes whidi we aoqnife in • 
natnnd theology can onlj be l^gitimatdj temed 
and recognised in the degree and character in which 
the facts of nature present the manifestations of 
them ; that we can infer the Divine etenii^ and 
immensity onlj fiom theee ideas of diuatlon and 
extension whldi the cmidaaions of geology and 
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sstrommiy suggest; fhat ve oblaiii our noUon of 

the Divine Omnipotence onlf from those unllbfiii 
laws and unchanging processes in which it is deve- 
kped; that we arrive at our coneeptlon of the 
DMoB benflAoenee onl/ fiom Hie eontemplalieQ of 
good, niuced with otO; tbat» aa fiv as natnial 
theology is concerned, no adequate ideas of those 
attribotes can bo acquired, or arc even adapted to 
oar apprebemioiii^ but those wbkli the eonteni- 
plation of physical analogies suggests. la all these 
I>articular8 the conclusions of natural theology pimply 
are extremely imperfect and insufiicieni. But ve 
have no other ground on which to fianne our appre- 
hension of a Ddty in the lifst Instanee. Tiie 
ck'fieiency can Ixi suj^plied only hy the 8ubse<^ueut 
rcce])tion of the doctrines of revelation. 

To this reasoning it has been o^ected. that it 
would leave us with inferences of sndi attfibvttes as 
not only fall short of any worthy notion of the Deity, 
but are even at variance ^vith all idea of moral 

perfection; a% forinstaneeb in theeaseof faigflosM; 
Mere reasoning on natural phenoBMna wmild only 

give lis an idea of the production of good, mixed 
with a considerable share of eviL It has, there* 
forsb been eontendedi that we do nol^ in fiMt» fttm 
our conclusions without assuming the peilbet and 
unimsal beneficence of the Deity as anteoedently 
probable; and thus, guided by this idea, conclude 
fiom the manifestations of nature, which partial^ 
eonftvm it» the univerBolity and infiniljof the DIvlae 



210 SELATIDV OF KATUBAti TnaOIMr 

benevolence ; regarding tlic i)artitl insUiioes of evil 
as, in fact, onlj apparent and not real exeeptionfl^-^ 
as merelj seeming to be such from the imperfeetioii 
of our appiehenflioni» And thii Msamptioii has 
been tneed to tlie inhefeni moral lense of bumaii 
nature, wliicli natnrally perceives the perfection of 
moral good, and thus cannot bat suppose it in an 
infinite degree in the Dtit^: 

I wOl merely remukt — Ist When vre oBtiraei 
from this morni sense, it seems on all hands admitted, 
that bare reasomug on the facts of the natural world 
can conduct ns no further than to the inference of 
good mixed with evil» or to the idea of a mixed 
attribute of beuehcence not absolutely infinite. 

2dlj. Bare reasoning (without the moral consider 
ration,) might nevertheless lead ns to allow that Uie 
evil was only apparent in consequence of our limited 
apprehensions. Thus, without referring to the moral 
senses mere natural theologjr might leave ns with an 
idea, ejttremety defedSnet no doubts bat BtHl nol eon- 
tradic(<ny to any more worthy views of the Divine 
nature afterwards to be inculcated; but, on the 
contrary, finom the manifest deficiency, we should be 
lather anxiously prediaposed to receive sucb better 
intimailon* 

3dly. The question as to the operation and origin 
of this moral senses is one which is Itself properly 

* On this subject aco Aichbishop Kin^g DUeoune on Pn^ 
fteiiinatimt with notes by AidibitlMp Whately, Appeodii, 
pbll0,- ... 
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open to inTestigation as a branch of melaphjnes of 

great imijortnnce to natural thf*ology and moral 
philosophy: — ^tbc question whether such a sense is 
reellj inlmtiU in human nature or Mqmrtdf Or, 
if nniTersal and natoTal* whether it maj not bo 
anal)zcHl into simpler dements? Or, again, admit- 
ting that man i$ prone to eutertain such idcas^ 
irhether this be grounded in reason I— aro all pointa 
claiming most serious examination. ' 

^ly object in these remarks is mcrclj to direct 
attention to such important topics of inquiry, without 
pretending to enter into the full discussion of tfaem^ 
much less to propose a solution of the difficultieK 
The preceding obser^'ation refers particularly to the 
single instance of the attribute of beneficence; but 
similar remarks must apply to the natural eYi4enoe 
of the other Divine perfeotlona. 

The attribute of omnipotence, for example, It 
evinced by our reasoning upon the inconceivablj vast 
indications of power displayed in the visible creatioo. 
We discoTer everywhere the maiks of sneh power 
exerted to a degree beyond all possibili^, of eoo* 
ception in its intensity and magnitude. Yet we 
observe it only exercised in particuUar We 
infer directly its inlinitj in degrm^ but we eamiei 
strietij conclude its extension to all hmd9 of operas 
tion. We recognise its effects in constituting and 
originating^ in adjusting and upholding^ the order of 
physical causes; we perceive its operation in leigii* 
lating the existing state of the nniversob and In 
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gradual evolution of tlie existing frame of the world 
out of previous orders of existence ; we trace its 
nigfatj maiiifetitatioii^ stampod with the flame 
unduuiging attributes of inuneiisitj, through coimi* 
less ages of duration, and through the boundless 
expanse of space ; but it cannot be said tliat mere 
leasoit cau therefore infer any other kind of eierdse 
of this power. 

Let it be distinctly borne in mind that the object 
of these remarks Is solely that of caution as to the 
proper limits of the mere reasoning upon physical 
eider, whieh Is the strict province of the mence of 
naftmal theology. 

There is, however, another point of view in which 
this sul^ect is often regarded, to which I must allude^ 
though, as not strictly belonging to our present sub- 
ject, it can be but cursorily noticed, howeTer impor- 
tant in itself. The Deity is proposed as the object 
not merely of our belief, but of our practical adora- 
tion and loTC^ in the imitation, limited and imperfect 
as It must be, of His moral perfections. Hence the 

vital practical ini]H)i{anceof the most unimpeachable 
conception of those attributes, and of removing eveiy 
thiqg like a limitation on their infinite monl eie^ 
lenee. With the oljeet of maintaining this practical 
view, many excellent writers have gone into a variety 
of speculations, directly imposing limits on our ideas 
of some of the Divine perfection^ lest they should 
be at variance with the infinite excellence of others. 
Thus It has been disthietly arguecl, in order to vindi« 
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cafe the Divine beneveleiice, tlml ne mittt sapiNMe 

the Deitj ttmlic to prevent eril ; or, in oth^ vroidib 
deny his omnipotence*. 

Of suck reasoning* I will here saj no msatQ than 
this: tfaej are maintained and higMj afipvoved aa 
propounded hj the veiy able writer Jost referred to. 
by parties of the most unquestionable piety and 
relij^ious seal. Those, therefore, who allo^v and 
admire these YieirSi ean have no right to oljeci to 
othw speenlatioBS, vliicfa, in like manner, tend to 
limit our conclusions as to the same attributes. 
** The truth is, the ouly rational concloaion which we 
can arrive at in the matter, is^ that in the natore of 
things, no snch attribute" (1. f. aa omnipotence) ''can 
exist f.'* These are the words of ^Ir. Woodward. 
I very much (question whether expressions infiuitel/ 
less bold from other quarters, would not lie set dovm 
as absolute atheism, by the same religious partj who 
admire ^Ir. AVoodwanl. Such, however, is too often 
the inconsistency with which cavils are urged a^^ainst 
the freedom of inquiry, which we must of n e c es sity 
claim, in any profitable discusrion of the truths of 
natural theology. 

In like manner, writers of the Calvini«tic school 
have niixiously insisted on the want of any prooft of 
the infinite benevolence of the Deity; thus fortifying 
their system against the most obvlons and forcible 

• See Bnayt amdSermmu^ kc^ by tho Rct. H, Woodwwd. 
tovdon, 1086; cepedallj Emj XY. 



214 EEliATION OF NATURAL TU£OLOaT ^ 



objection drawn from the inconsistency with that 
attribute^ in supposing a condemnatioii to eternal 
misery ivithout monil erimiimlit j in the iiresponslble 
▼ietim of reprobation, or the possibility of effbeting 
any ulterior good, when the piiuisbment is endless. 
Yet saeli persons would be ibe first to exclaim 
agBdnst putting any limitation on our notions of 
the IMvine power or wisdom* as impious and allie- 
isUcaL 

Linuis of Naturd Theology, \ 

The general question as to the extent to which the 
conclusions of natural theology strictly and le^ti- 
mately ieacli» has been the snlgect of much diffeienee 
of opinion. One class of reasoners haTe been prone 
to invest their inferences with a systematic com- 
pleteness, which is but illusory: while the perception 
of this has afforded some colour to ihe.opinion of 
otiiers, who ha^e as strennously denied that mere 
reasoning on these subjects uiu teach any substantial 
or satisfactory truths. i / 

And those who do not go these lengths haie 
contended, that what we certainly learn from the 
admitted facts of order and adjustiuent in the 
material world, is in truth very little. That we can' 
advance only to the intoence of the mere existence 
of some powerfol intelligent canse ; that we can rise 
only to a vague apprehension of some superior power 
displayed in the adaptation of created things: Imt 
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tliat ve can aaeend no further ai to any pracdcal 

results: that we learn nothing more tlian (as thej 
term it) a ''quiescent iuteiligejico that we can 
deduce nothing as to actiya aoperintendenca of the 
tvorld and the affiiirs of men : that (hi a word) taaftiind 
theology teaches us nothing' of a moral jocci nor of 
accountable moral agents : nothing of our own nature 
or destinies: nothing of incorporeal exlstenee^ or a; 
fhture state. For all infbnnation on these snhjeets^ 
they contend we must refer exdusively to i-eve- 
lation* 

These are undoubtedly questions not only meet 
foirly and legitimately open to diseu8aion» hut of 
great moment and importance in a isatisfactory 
analysts of the grounds of religious )>elicf. Certainly 
great diTersify of opinion has prevailed with lespeet 
to them : and, it must be aUowed» may wj naaoiH 
ahly prevaiL 

I will merely offer one remark as to the entire 
spirit and chaiaeter of such inquiry* I eonoeive 
is an equally mistaken ^ew, to prosecute it ai *8np* 
posing it to involve the credit either of natural 
theology on the one hand, or revelation on the 
other. It neither at all affects the truth er Tslne of 
natursl theology, to admit thai it may1»e deicient 
in some points, or that they may not properly belong 
to its province : nor is it any disparagement to th# 
Just estimate of our reasoning powm^ fo ebnte thai 
they may find their limit when we ittinf at oertdi 
parts of this vast sulject * ' ' 
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On the other side, it does not appear to me at all 
essential to support the credit, or cuhauce the per- 
lectioiis of DiTine revelatloii» to make oat that it is 
the mify aouiee of infbrnation on topics of this 
natme; or to aUo^rthaft reason may supply some 
first rudiments of religious knowledge, on which it 
is the province of rsYelation to died a full and 
abondant illanunatlon. 

NalintU IlMcgy ntomaty Oi ike JSam 

WuTSm diiferenoe of opinion nutj pievail as to 

the extent to which the inferences of natural 
theology may reach, or tlie limits by which they 
mnst be eiiemnseribed» ail rational inqniiera on these 
tn^iies^ I dionld ooneeive^ wonld agree in admitting 
at least some first elements of belief in a Deity, 
however impexfiect and insufficient, as established by 
natnial lesson* And it appears equally dear, that» 
not only any notion whatever of a revelation, but 
even any statement or proposition of further reli- 
gious truths beyond the primary doctrines of the 
existence, sad peifeotioiis of the Deity, mast, firom 
the natme of the case, presupptm ll* Inrfl of those 
primary doctrines, and be actually based upon the 
evidence of thdr truth. 

H i^gsiob wo iodic to the estahlishwient of the 
iMKniMiefreviektioD, we must consider the essen* 
tial beariug which our notions of the Divine attri* 



AND rUYSICAL SCIENCE 10 il£YELATiON. 217 

bates luiYC upon them. This is not the place to 
enter upon the dbcnssioa of those evidences. But 
in gieiMnl it will be nppnrant* on a momeQlTa eouBi- 
denftiom tint liie most mnfterial pert of die argu- 
ment for repealed religion, (if it h to be supported 
oil the ground of miraculous testimony,) essentiail/ 
turns upon onr pnwum admisdons with ligud to 
the DiTjne altribales* From tbeae dene do wo 
ebtein those prdiminarj idees^ which confer snfficient 
probability on the notion of a disclosure of the 
DiTue will by supernatural interposition* to jonder 
the qoeatioii fioilj maoeptible of aa ajppeil to evi- 
denee and taetimony: » portion of the rasoning at 
once most essentially important, yet Tery commonly 
overlooked : xmd thus left open and defenceleM^ to the 
attadca of aeeplieiam. Thna it beoomea peenliail/ 
important to aenitinise the extent to whidi natural 
theology can legitimately supply tliosc considerations 
of antecedent probability* which are abaolutely 
neoeaaaij befae we can entertain the qneatien of 

Tbeae consideratioiis seem to me so plain, from 
the mere nature and reason of the thing, that it 
would be hardly necessaiy to dwell npon then^ weio 
it not that there ave those (as we haie alnady, hi 
•omo manner, notieed,) who, in the strongest profes- 
sions of a desire to support religion, hare systemati* 
cally disparaged tho claima of natural theologj, and 
deeiied the me of human reason in Iho investigation 
of Df^tntiL 
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It is singiilfur to notice the inconsistency of the 
objections entertained against nntural theology by 
diifcrent parties. Some eoniplaiu of it as going too 
hat; others^ as not' going fiur enough. One party 
object to it as presumptuously usurping the place of 
Irevelation, encouraging the self-sufficiency of intel- 
leet»and setting its ibUowers aboYo the iustmction 
of tbe Word of God : as tending to lowor tbe value 
of the mysterious truths of revelation, and to favour 
the rationalizing system of interpretation. Another 
party aflfeet to despise natural theology and its phy<* 
steal proofe, as groTelling among mere oljeels of 
sense, and as restricting our contemplations to 
material things: as defective in its doctrines, leading^ 
us to no moral governor of tbe world, inculcating no^ 
moral responsibility, nor future statB^ and thus prao- 
tically differing little from no religion. 

It is decried» at oUo time, as yain and weak; at 
another, as arrogant and dangerous: held in eon^ 
tempt by those %vbo are ignorant of its nature, and 
dreaded hy those who trcnihlo at the dawn of truth 
and free inquiry, for their own dogina8> whether of 
atheism, fimatidsm, or orthodosgr* Thus aie parties 
so discordant, nnconseiondy leagued in a eommonf 
cause ; and we hear the language of objection and 
disparagement so precisely the same in the mouths 
of the orthodox and the infidd, of the enthusiast 
and of the atheist, that ft is often impossible to 
distinguish to which class the objector belong. 

Among tho several opinions entertained in oppo- 
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sition to the claims of natural theology to bo the 
iadifpentaUe basis of reTelatton, the only ouo which 
I have seen supported eTen bj the diow of aiga- 
nient, or recognising in any degree the neeessi^ of 
rational evidence, is, in substance, as follows* : 

Suppose e set of ' men who had aniTed at no belief 
in the truths of natoral theology: suppose a person 
claiming to be a teacher of revelation to appeair 
among them working miracles: would not, it is 
asked* those uirades pioTe lationally to snob persone 
that the individual was commissiooed firom jom 
superior power oi* beings and thus when his system 
was unfolded, and when it exhibited to them the 
doctrines commonly included in what is ealled 
natoral theology, they would then, on' lalioiial 
evidence^ believe those traihs along with the othezs 
revealed. 

It must be recollected .that the question is whollj 
one of ecidenee. The case.snppoaed is imagined oolj 
to represent more Ibrciblj, not what is or woald be^ 
but what ou^ht to be, the correct course of reasoniug% 
It may be entirely admitted that the parties in 
question mi^ embrac$ the truths propounded to 
them: this tiiey might do on the mere strength of 
the teacher's character, authority, and influence over 
their minds, without any niii-acies» or even evidence^ 
atalL The question at issue ifl^ whether the miiaele^ 

* Sco Irons On Final CauMn^ p. 1G3. This point, hi ImI| 
coMtitak* Um whole i^Utngj^ of tbo Mtho^t aggaamL ■ 
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under the circumstances supposed, would afford 
strict logical eeidenee of the t6acher*8 eommiadon 
from AMiie niperior bdng. 

Now, in order to this, it appears to me manifestly 
essential, that not only the existence of some such 
being should be^ in the first instaaceb leoognised^ 
but also the power of any beings^ however snperior, 
to suspend the laws of nature, (which, to any one 
versed in physical inquiries, would be the most diffi- 
cult point of all,) and further^ that this would be 
done for the purpose of conTeying a revelaUon; 
which again must i)resuppose the power and will of 
such a heing to make disclosures of religious truth ; 
all this must bo believed on good evidenee before 
the teacher's claim could be rationally received ; in 
other words, it would imply a natural theology even 
of a veiy precise kind. 

The case supposed is^ indeed* almost an impos- 
dbility; ^nce we can hardly conceive a people 
advanced enough to reason as the hypothesis re- 
quirc8» who had not attained to some idea of a 
8U|icrior power or powers; to whose influence (em- 
bodied*t peihaps, in the person of the teacher,) they 
would directly ascribe the miracle. But even in 
this case, it is very likely that the result would be 
for from that of convincing them by endeneB of the 
truths i)ropounded* The supposed woridng of the 

* Is not this view eonfimied hy net ually-ieMldcd CXUIIplctt 
See Aeti Tiii* 10| xir. 11 j and JcxTiiL.e. 
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niiade mnld not, of itseIC be may proof of tbo 

edistence of a superior bciiig ; it vmild mott natii* 
nllj and rationally be set down as merely an extnu 
ordinar/ eTeiit» whicht though not in the pcoseni 
poirer of the vitnesaet to ezpUii^ would meet pio- 
bably be aoeoanted for by some fbtore diseovetiet 
111 nature; or avouUI be, ]>erhaps, more properly 
ascribed to some hidden knowledge and fluperior 
skill postested bj the teacbei^ iHio xeaU/ or appe* 
lently wrooght it 

But those who have maintained this view of the 
matter have gone on to contend, thal^ in fact, there 
aie otlier loiircea tlian those of the raasonk^ celled 
natenil theology, from which a aiotloii of the Deity 
and his attributes may be acquired. They have . 
traced such a notion and belief up to what they con- 
sider a natural eonstituttoii and tendency of the 
human mind, an nltunate conviction of onr sonls; a 
principle of belief, in &ct, innate ; and manifested 
in tlie universal consent of mankind. 

On all such views I have merely to obserrav tliatt 
entirely allowing theybd of such geneial pennMion» 
and that It most commonly ft notUng more than 
the undefined yet powerful kind of impression 
spoken of, yet to assume that it is therefore an 
inmU or ultSmate principle of onr nature^ is to bey 
the very question at issne ; the entire olject of dis* 

cubsiou in natural theology being to ascertain 
whether this conclusion cannot be kgicaUy analysed^ 
and the grounds of this peisnasioii investigated bj 
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tracing tlie legitimate course and order of our con- 
victions from the elements of our knowledge of the 
nattural world, iJirongh the inferences of evder end 
adjustment, up to that of design and intelligence^ 
aiul from the universality and unity of design up to 
the unity of designing iutelUgence» from the. im- 
mensitj of its plan to the infinite power ef its 
author; from those beneficial arrangementa . which 
M O can recognise, to his Piovidence ; from the inex- 
pressible beauty and kannony of natural ordei^ to 
the perfections of the great Source ef it, 

It seems, in 6ct» that to a confMen of liews 
between the admission of tlie existence of certain 
impressions and feelings in our minda^ and the pro^ 
cess of snTestigating them on the grounds of eiaet 
argument and evidence^ may be traced many of Uie 
singular speculations occasionally obtruded on the 
^vorld as profound metaphysico-tbeological reasoning. 
Many writers on these suljects seem not to Iceep 
steadily in view which course they desire to fidloWt 

wkctlicr to appeal to feelings or to analyze tbem. 
. ■■ • • 

Matioml Evidences of Faith. — Various Opiniotis 

comidered.' 

It is of course perfectly notorious that the great 
mass of those who adopt ersn the puieal ftim of 
fidCh, adopt it without any rational enaminatioa of 

evidence, whether of natural or revealed truth. 
The appeal to natural im|iressions^ howerer just in 
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itself throws no liglit whatever on the real qnestkm 

at issue, which concerns not what men are kd to 
believe, but the mtional evidence on whidk the/ 
believe it* Not what are the natiual i mpfOOoi oiM^ 
hut kam and lohj^ they should he impressed* And 
this more especially witli leference to the analysis 
of our owa convictionfii, and the searching inqnlij 
which we onght to make into the grounds <tf our 
own belief, with all the light and infbnnation we 
possess in order that, on the most vitally important 
of ail subjects^ tlicsc convictions should be guarded 
by none hnt the most seenre aigument% and 
repose on none hut the most unassailable fimn- 
dations. 

But the minority of those v^'ho decry this kind of 
inquiry, do so upon a more specifie ground of fiutfa. 
They, in &ct» discard all idea of reasoning upon the 
subject. They look to a peculiar kind of impression 
upon the soul, neither to bo reasoned upon nor 
resisted* In this their whole apprehensiioii of the 
Ddty is made to consist Thus all philosophiesl 
proof is useless, and even dangerous ; all exercise of 
the intellect on such a subject is at yarianee with 
the tonands of a true ftith* With those who 
entertidn such persua^ns^ it is of eoume irain to 
diBpute. Discarding reason, they are insensible to 
fallacies in argument. But should any be diapoeed 
to panae before wholly deUvering themselvaa to 
■udi ^ews^ they might consent to be reminded^ 
even upon an authority which they must peculiarly 
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admit, that ** lie wlio cometh to God must believe 
that lie », aud that lie is a re warder of those who 
diligently seek him*.** 

Some, again, in an elevated spirit of religious 
devotion, have contended that none but the true 
Christian can derive any profitable evidences of the 
Divinity from the contem2)lation of his works; 
that he alone whose soul is enlightened, purified, 
and elevated to God by grace, is able to perceive or 
to enjoy the manifestations of his existence and pre- 
sence in nature. Thus they do not altogether con- 
demn the study of nature ; but they maintain, that 
when the believer turns his thoughts to the proofs 
of the Divine perfections in his visible works, it is 
solely in obedience to the exhoi-tations of Scripture; 
and valuable only as an exercise of the spirit of 
humble adoration inculcated in the Bible ; and to be 
carried on with an entire submission to the language 
of Scripture relative to physical subjectsf. But 
though it is undoubtedly true, that the spirit of 
Christianity does thus elevate contemplations wliich 
would otherwise be restricted to the level of mere 
conclusions of the understanding, and render practi- 
cally fruitful what would other>ri80 be the barren 
8])ecu]ations of reason ; though a pure faith alone 
can add piety to philosophy, and irradiate with joy 
and ho|X} the contemplation of God in nature ; yet 
it IB, at the same time, equally true and necessary 
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that those conclusions in Uie lirst instance be sep^ 
ntelj attained; that those speeolation^ howeTer 
hamn in tliemselvet, be first established on their 

own ground ; that there must first be a philosophy 
to afford the external evidences of faith; and an 
independent inTestigation of nature to fiuniab the 
means of ttmeing thoae indications of the JMtyK 

Opinions of this kind often take their rise in a 
seal for certain |>articular views of religion, con* 
sidered to be inculcated by rcvelatioB; bat this 
nith some diTersitj of prindfiie 

One party, to exalt the voile of grace and the 
teaching of inspiration, would reject all conclusions 
of reason ; and in accordanco with the peculiar 
scheme of spiritual illumination which thej deduce 
from the Bible, would annihilate the carnal OTidenee 
of ilepraved scus^ to viutlicate the mcyest^' of Divine 
truth. 

Another school, to uphold certain theories for 
which fhej claim the exclusive title of rational 

interi>retations of Scripture, on quite opposite 
grounds, would keep natural theology out of sights 
in order to make revelation little else than a deelsfi 
ration of the same tmtihs. 

Both pat^ seek to uphold the credit of Scrip- 
ture according' to the jjcculiar views they take of it* 
The one hy rejecting natural reason to exalt fidth ; 
the other by making reason eveiything^ but explain- 
ing away revelation into an identity with itf. 

* 8oe Motfl M. f 8m Dr. Tiiit4Ni't Utiturd Theology^ p, 90gf. 
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. To these may be added another school, to whose 
views we may here briefly advert. 

That system of theology which reduces all belief 
into an act of obedience to the authority of the 
Church, when thoroughly and consistently followed 
out to its logical consequences, stands within itself 
complete and unassailable. Its advocates, therefore, 
can fearlessly afford to give full scope to physical 
investigation. Raised far above all appeal to reason, 
and not condescending to rest its claims on argu- 
ment, its infallibility cannot be in the slightest 
degi-ee impaired by any philosophical inquiries, even 
if they should terminate in conclusions the most 
hostile to the so-called evidences of revelation. 

A system founded on such principles cannot be 
susceptible of any hostility towards scientific pur- 
suits. And as they confessedly do, to a great 
extent, afford support to natural theology, they may 
even be made useful auxiliaries; they may afford 
occupation to the restless actiWty of the human 
mind, and thus withdraw men from inquiries of a 
more dangerous nature into things spiritual ; besides 
being susceptible of indirect application in the 
illustration of religious truths. 

Such would be the state of the case where these 
principles were fairly followed out. Such, accord- 
ingly, is very much the feeling and practice in the 
Roman Catholic Church^. 

* For tome exemplification of this sec the Dublin Retint^ No. 
IV., and an able article in No. VI., whero the wonden of tcienoe 
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I hare spoken of mA a system ff c m i iifertS f 

followed up. Now, pretensions of the same kind 
are maiutaincd bj a party among oorselTes at tlie 
present daj; — ^wLo^ with all the assnmptkMos just 
deseril>e4> 611 short of thw amiitiaU eonseqaenees. 
Thej refer to a religious anthority yrlMk diseards 
reason, yet is afraid to claim iafallibility; — ^wliich 
fleets human means of conviction, jet does not 
pretend to divine powers ;—vhleh aflfeets to eom- 
maad snhmission, jet dreads the agitation of aiga.* 
ment Hence in their eyes all scientific investigation 
is regarded with the utmost suspicion and hostilitj; 
all inquiries into physical causes are either pioftiie 
intrusions on forbidden ground, or eniptj ddnriona 
of blinded self-conceit, mid of the most fearful 
tendency. Thej must therefore be discarded, or 
rather, all science must be so modified as ueielj to 
hold a subordinate place In a great mjstica] system, 
and be interpreted whollj in accordance with 
certain high principles on which that flgrstem is 
founded; if viewed otherwise^ it is das^gieroiis and 
profiuM. 

Such appears to be the nature of their ideas on 
the subject, Avhenever, through the obscuritj which 
envelopes .the writings of this school, we can catdi 
a glimpse of their meaning. Thn% we aie td^ ^la 
bistorj, morals, poetrj, legislation, philatopky, Ian* 
guage, pitj/sicst religion,— heaven and earth, a bodj 

arc ingeniously turaed to i»npp]y nn argument fof ihtf tAntnWM 
of mysteries, M in transubstaQtiatioii. " • 
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of clay and a spirit brcatlicd into its nostrils by the 
life-giving Spirit^ stand over against each other, and 
whoeo liftotk not up the earthlj to the heaTenljr inll 
bring down the heavenly to the earthlj. * Homer/ 
says even a heathen, ' transferred human things to 
the gods; would ho bad rather things divine to 
nian*r If the body be not spuitoalued* the soul 
vAU be earnalueedf 

It will be needless to comment on the entire con- 
fusion in which such mysticism involves all rational 
evidenee. Yet a Bystem not claiming e$Uire infidli- 
bilitj, cannot rarely dispense vrit^ wme appeal to 
such evidence, if it really involve a reference to 
Divine inspiration. 

To an ordinaiy inquirer of plain sense and honest 
purpose, a professed belief in revelation, as rae1i» it 
would seem, must, in any sense, imply a reference to 
its alleged evidences* examined by reason; and theur 
testlmonj and its application must presuppose the 
existence^ attributes, and providence of a revealing 
Deity, alicady known independently of revelation, 
and therefore discovered and believed hj the exer- 
cise and conviction of our unaided intelleetaal ftent 
ties employed in the study of bis works. 

In any way, then, this confounding together the 
respective provinces of reason and of fiuth leads 
men into equally manifest eiror and Inoonsisteney ; 
—they must fell into a palpable <<petitio principii,** 
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on the one lutnd^ or elso rush into fiinatician or 
bewilder tliemseWes in mystical snperstitioq^ on the 

other. 

Meanwhile the enemies of the truth are not 
boclkWard to perceive the fidlacies in which each 
party thus inYolye themselves; and thus have only 
to borrow their language and assume th^r tone to 

disguise their insidious attacks upon ail revealed 
religion* 

Jndepmdence of Seienitfie and Bcw/Ud Trttilu 

To tliose who would wish to see the edifice ^ 
religious truth reared upon a solid and nnaasailabltt 
foundation, it will surely not seem unimportant to 
dwell on tlie necessity of a tine order in the dispo- 
sition of our proofs; of making the belief in revelation 
depend on the secure support of natural theolegy; 
and this again oh the truths elidtod byindnctivo 
science ; and \^ itli this view carefully to distinguish 
the nature of scientific proof from that of religions 
belief. And this is the more neeessaiy, ainoe Uieie 
are not wanting those who so ftur confound all sneh 
distinctions, as not only to supersede natural theology 
by revelation, but even go a step further, and look 
to the Bible as a sonice of instruetion for the tmllis 
of natursl science; that li^ for those Tety tnitJhson 
\>liich natural theology rests, and on which cons^ 
quently its own evidences ultimately depend. There 
are some^ indeed, who haye protesed to liMind entira 
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Bptems iKfpbilosqpfay wholly on the haids of inqpiied 
anthorit J ; others vho do not go this length, at lent 

from the peculiar view tlicy ndopt of the character of 
the inspired writingi^ would mix up their authority 
irith that of experimental proo£ and Imagine either 
that the one or the other can receive an aeeearionof 
evidence; that that which is divino can be made 
more sure by liumau confirmation, or that which haa 
the eiddence of sense more certain by the appeal to 
anihoiity*. 

Let us then look at the general dibtinction between 
the ground of science and of /aitA, What is scientific 
inqniiy f And what are the olgecta we have in view 
in pnrsmng its inTestigations? Is not such Inquiry 
nccessarili/ limited to questions of fact, and such 
disco veiy of hiws and causes as we can ]( gitiniately 
deduce by strict reammii^ npon those Acta I Are 
not sodi objects ejtdusiv^ these of iruHk at dSmsei^ 
able hy the j^ole use of our reasoning faculties? If 
then we either adopt anjf oi/iej' standard to&aisoever 
mn§Apietii4mig or pursue our inquiries by a vefetence 
to any other authority whatsoefer than solely that of 
inductive inference from observed phenomena, we 
are deviating from the proper line of sdeutifio 
Inquiiy; we are renouncing the prineiplea of the 
indnetiva philosophy altcgether. 

Tet Uiat which Is no guide In matters of sdenoe, 
may be the highest standard of truth in reference to 
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matters which j>ro|x^ri/ belong to its province* Hie 
traihs of leveblioi^ leeeived upon their proper 
moral evidenee^ eviiiee their divine exeellenee when 
directed to the high and peculiar ends for wliicb 
they are designed. But the moment we so entarelj 
mistake their olject as to applj them to the poipoeee 
of philosophic instmctlon, our inquiries lose eveif 
characteristic of rational or consistent investigation. 

SL-ientilic and revealed truth are of essentially 
difereni mtimtif and if we attempt to combine and 
unite them, tre aie attempting to unite things of a 
kind which cannot be consolidated, and shall infallibly 
injure both. In a word» in physical science we must 
keep strictly to physical induction and demonstm^ 
tion ; in religious inquiry, to moral proof; but never 
coufouuil the two together. When wo follow 
observatiou and inductive reasoning, our inquiries 
lead ns to MMim When we obey the authority of 
the Divine Word, we are not led to mencB but to 
faith. The mistake consists in confounding tlie&o 
two distinct ol^ccts together; and imagining that 
we are pursuing science when we introduce the 
authority of revdatimi. Thej cannot be combined 
without losing the distinctive character of both. If 
faith is to be our guide to uatural truth at aU^ it 
must be loAe^^ so. If we appeid. toits autlHwity at 
all on points of natunl adenoe^ we mnat adofi it aa 
our sole authority ; vre must renounce all guidance 
of reason, all appeal to the evidence of senBe. If we 
are to nycct the results of observation and the 
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evidence of our reason on one point, we in fact give 
up the princi^e of making them our guides to truth: 
that i8» wo giTe up the piindple and gnmnd of all 
ex])eriiiieiital knowledge ; of all independent search 
into the Avorks of the Creator ; and by consequence^ 
of all rational proof of his existence^ and thus ulti- 
matd/ of his levelationa tea 

To the connexion of physical canoes and the order 
of the material creation \re appeal for the evidences 
of the Divine existence and perfections. Until we 
have proof of a Deitj, we can have none of a lev^ 
lation. Upon the prooft of nainial religion tliose 
of revelation essentially depend. To give the latter, 
then, ant^ sliare whatever in determiaiug the fornier» 
is to make the premises depend on the conclusion* 
The oTidences of natarsl rdigion are denved Ironi 
physical knowledge. To assume, then, the authority 
of Scripture as in the slightest degree ap})licable to 
prove the order of physical causes and the laws of 
the material creatton^ is to make reyelation the hasis 
of natural theology,— in other words, to beg the 
question* to vitiate the whole argument* and to 
destroy all lational evidence. Yet it would really 
seem that there are some who do not see the 
contradiction of such a course ; — of believing in reve- 
lation without first believing in God ; of receiving a 
doctrine as declared from Him before we prove that 
Heis. Fmr ioch is precisely the proceedmg of those 
who look to the Bible, as such, for instruction in the 
science of nature. They do not seem to perceive 
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that the arguments of natural theology must, from 
the nature of the easeb be ind^^endetU of the truth of 
revelation; and that, eonsequently, the evidences of 
physical truth, on ^^ hich the former wholly depend, 
must be^ in like manner, sought for iiidependeiUijf qf 
the authari^ ^ Scriptme. To allow the opposite 
course is to entangle tiie ohain of leasoning is 
hopeless confusion, and to make the whole evidence 
of religion an argument in a circle. 

This eiwUial iudependenee of Seiiptae and 
phydcal science is the more neoessaiy'to be attended 
to, because though it has not been overlooked by 
some writers, yet it has not been generally main* 
tained upon its ri^ batU* And it appeai% in 
referenee to some floating opinions of ihe present 
time, peculiarly needful to insist upon this distinction, 
80 essential to the stability of the evidences of 
natttial theology* and* b j eonsequenesb to those of 
roTelation also, yet so strangely miseoneelTed, and 
practically denied, by some parties at the present 

day. 

The observations which I have thus ftr made hnfia 
referred to any, the most general* notion whidi eaa 
be entertained of a revelation of Divine truth, in 
whatever we may imagine it to consisti or by what* 
ever means conveyed. They will* honmr* applj 
with equal force when we prooeed to eonsidsr tlm 
nature and mode of sudi communications of Divine 
truth in a more precise sense ; when we advance to 
the examination of that particular view of ravelatkNi 
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which consists in the adoption of the volume of the 
Bible, as its sole authentic record and dei)ository. 

And this view of the subject naturally and imme- 
diately brings us to the examination of a i>oint of 
considerable importance bearing upon the connexion 
of natural and revealed truth, and which arises out 
of the more particular notion of revelation to which 
we are now referring ; — the question of certain real 
or alleged contradictions between the results of 
physical investigation and the language of the Bible, 
and the attempts which have been made to reconcile 
them. . 

Among those who admit the general truth of the 
foregoing remarks, — who allow, when it is distinctly 
put to them, that the laws of nature, in order to 
become evidences of a Deity, must be established on 
indei)endent grounds, there are yet those who feel 
difficulties with regard to certain Scriptural expres- 
sions. Many who fully acknowle<lge, when it is 
pressed upon them, the fallacy of making the truth 
of Scripture the basis of its own evidence, yet still 
feel considerably perplexed by alleged disa'epancies 
between science and revelation. They still seem to 
think the cause of religion in danger, unless the 
language of all parts of the Bible can be brought 
into exact accordance with the facts and laws dis- 
covered in the natural world, and would thus hazard 
its entire credit upon the chance of contradiction 
which may arise at every fresh disclosure of physical 
discovery. * • . . ♦ 
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In any point of view, tliis is certainly to evince ft 
most c1isi)aitiging estimate of the evidences of reve* 
lation, if not to cast a direct reflection on tbcm, and 
betrays a singular misconception of its spirit and 
object. Those who most fully and mtionally appie* 
ciate the evidences and nature of Chiistiamty, will 
bo the fii-st to perceive and to allow that its stability 
can be in no way injured by the pursuit of physical 
truth* or the existence of those contradictions so 
much referred to^ between the letter of the Scriptural 
representations of the order of creation and the 
visible existing moniuueuts of the changes which the 
earth's surface luis undeigone^ before the date of the 
human race*. 

We might, indeed, infer this even upon the 
general truth of the foregoing remarks. For we 
have thus seen that to suppose revelation a guide to 
physical truth would involve us in tipetitioprme^riL 
It cannot possess any authority on such points 
without vitiating the \^hole train of evidence of 
religion* both natural and also revealed. 

Hence^ then» it follows by dunect infbrenoe^ that if 
any representation in Scripture be at variance with 
the truths elicited in the natural world, such discre- 
pancy cannot be really iiyurious to the maintenanoe 
of the proper spiritual authority of revelation; nor 
can it in the least vitiate its daima as » disolosuie of 
moi-al and religious truth. 
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Indeed, tlie existence of such contradictions may 
serve to warn the inquirer against arguing in a circle, 
as reminding him that revelation ought not to be 
appealed to for physical truth, since he thus perceives 
that in these instances it cannot. 

Attempts to combine Philosophi/ and Scripture, 

The slightest consideration of the subject in accord- 
ance with the principles already laid down, might 
suffice to any unprejudiced and reasonable inquirer. 

Still, however, there are some who cannot feel 
satisfied; and under a confused impression which 
they entertain of the relation between physical and 
revealed truth, are impatient of even any apparent 
contradiction between them, and anxiously catch at 
any means of reconciling them. It will, therefore, 
be desirable to make a few further remarks on these 
discrepancies, and- attempted reconciliations. 

The history of past ages supplies us with funiliar 
examples of the spirit in which such questions were 
viewed. We well know how the letter of religious 
authority was appealed to in opposition to the dis- 
coveries of astronomy. But though these are not 
the very same points which occupy attention at the 
present day, yet the principle involved is identically 
the same. Whether we are to adhere to the letter 
of Scriptural representation in opposition to the tes- 
timony of inductive research, or whether it is safe, 
rational, or consistent ^ith an enlightened and well- 
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grounded faith, to stake the receipt ion or rejection 
of Christaaoitj on the credit of these particukur 
expieaAcm, is still the qneitioii. 

Without dwelling on the instances of the wild 
speculators of past ages, who deduced physical sys- 
tems on the authoritjr of what they considered the 
doctrines of levelatioii, and framed schemes of pU* 
losophy on principles which essontiallj destroyed its 
claims to being philosophy, we may find that, in 
&ct» even at the present day, there are not wanting 
disciples of such a school iMr erea among the pto* 
fessed followers of science, those who seriously con- 
struct and maintain such systems, which are^ in fact» 
neither systems of £uth nor philosophy, but a com- 
bined penreidoii of both* 

But it will neither be necessary nor pleasing to 
dwell on such speculations. Even among those who 
are most ready to allow their umeasonaMenesi^ ine 
may discoTer many who entertain views which are 
the rery same in the priuci^e on which they are 
framed. 

To adopt the Teiy notion of ezpeetiiig or wudiing 
to find in Scripture any confirmatioD ni tiie vesoha 
of indnctive sdence^ — to attach importance to 
accordances between the de8cripti?e or poetical 
language of the Bibls^ and the condnsiona of phi- 
losophy on the one hawi, or to eonsider the want of 

sneh aoeordances as any ol^tion on the other, to 

seek to prop np the credit of the sacred writem on 
the verbal coinddeiiees with physical leanlt^ or 
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think it endangered by tbe violation of such coin- 
ddence ; all (his i% in Act» the Teiy same thing in 
principle as to make leTelation the gnide to phi« 
losophy. It is to iman^ine the letter of its language 
the proper evidence of physical truth. The veiy 
flame mistaken principle ef reasoning then is ehaige- 
able en those who constniet systems ef phikisophy 
out of the Bible, and those who attempt to force its 
language into accordance with philosophical results. 
The vetj same misoonceptien of the distinct nature 
and grounds ef leQgions and sdentific truth is 
evinced equally in the speculations of the Ilutchin- 
sonian school of a past age» and those of the Bible- 
geologiBts of the preaent day. 

It may, indeed, be trae with regard to the system 
of gravitation, and the motion of the earth, that it is 
not now thought uecessaiyto enter iuto the discussions 
of BihUeal criticism to find support for them, nor, en 
the other hand, imagined tliat the admission of them 
is dangerous to the authority of faith. Still the very 
same principle has been and still is adopted by a 
great number of writers^ with regard to the fiiets of 
geology and the account of the creation as conveyed 
in certain passages of the Old Testament Whether 
the particular point in question be the nature of 
giavitatimi and the production of light, the 
motion of the eaith and stability of the sun, the 
speculations thus raised are still only exemplifica- 
tions of the very sione 8])irit ^vbich has dictated 
similar questions connected with the results of gee- 
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logy and phjraolQgy* so much agiUted at the present 
day. And the right iww of theses must alike bo 
dependent uiK>n the Terj same rational eonndei** 

tions which are now ixcncrally nllowed to apply, in 
the more obTioua cases respecting the system of the 
wetid. 

Ever in the moet general point of view, and with- 
oat at present entering upon any more precise dia» 

tinctions, Avhatover iiia}' ]>e the ])eculiar view enter- 
tained as to the nature of a Divine revelation, it 
mnst assuredly be dloved tbat its olj^ ^™ 
mnst be essentially distinct from the inenlcation of 
phpical truth. Upon «^linost any conception which 
may l>e adopted of those objects, we ask what pos- 
sible reference can the physical ezpresriona used by 
the saered irriters bear to the religions tiuihs ^vbidi 
it was their object to communicate? 

Common sense surely suggests the rule, that what 
is but incidental in any caseb shenld be lairly Yieired 
apart from what is the main object. For example, 
the character of a historj/, as iuch^ is in no way com- 
promised* though the author may happen to use 
tenna of mi ineorreedy. The condnaiveneia of 
fdeniifa research b in no way impaired by inaeeo^ 
rncies of stj/le. In many of the most famous master- 
pieces cf design* the artist has fallen into incon*. 
gmities and anachronisms; yet the meat acute 
critics are foremost to admit that lUi in no degiei 
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spoils tlie force aud beavtjr of ibe painting. One 
and tlie same reason evidently applies in all these 
cases : viz., that these defects occur only iu \vhat is 
but inddenUd to the design, and disHnei Irom the 
midtt object in view. 

To cxj^cct to find the tnitbs of science declared 
hj revelation, or to feel a difticultj when the forms 
of expression adopted by the sacred miters are oon- 
tradicled hj the fiiets elicited in nature^ is as nn- 
reasonable as it would be to expect to find the theo- 
rems of Euclid enforced hy Act of Parliament; or if 
in tlie statutes we should chance to meet with ai^ 
expression not mathematically correct, either to eon* 
demn Euclid as illegal, or to think it necessary for 
vindicating the majesty of the ]a\rs, to resort to all 
the arts of qiecial pleading for explaining away the 
discrepancy. Scriptural geology is as preposterooa 
in principle as statutable geometry. By the same 
rule wo ought to criticise poetry on the grounds of 
metaphysics; aud establish the processes of che- 
mistiy by the precepts of ihetoiie. 

Tet to allow that these are absurditieib it no die- 
paragenient either to law or mathematics, to poetry 
or to metai)hysic8. to chemistry or rhetoric, con- 
sidered in themselves. It is only in the attempt to 
etmMie them that the absurdity arises. Each in 
their pro|>er way, and directed to their proper pur- 
poses, arc cxcellcut ; it is only when we apply the 
ono for the pmposes of the other thai we act 
abeordlyt both aie pemrtedL ahnsed* and fa^nred. 
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My olject in these remarks has been rather to 
point out and discuss the ^neol ]»rineiph of the ques- 
tion than its details ; to place the whole subject on 
what I conceive to be its ri^/U (fiotmd, rather than 
to follow up any minor points connected with it^ 
And it is chiefly as conducting tlieur argument upon 
those deimh, instead of looking to prineipkf^ that 
I find fault with most writers who have treated on 
tlie subject. Even if we sliould allow that, in some 
instaaoes^ the attempts to foooncile the letter of 
Seriptnre trith the facts of geology* have been luge- 
iiious and plausible, and supported with consider* 
able skill and learning, still the objection which I 
entertain against them would remain in foil foros^ 
being directed against the radical defeet of their J6n^ 
pinciple ; the idea of seeking for such an accordance 
at all» and the utter iniprobability that it should 
have been contemplated in the dcltvexy of the 
Jttdaical Uw» or in the Mosaic histoy. 

Lorn Viewf qf R ndaiimu 

Such consideration^ it might he heped^ would 
satisfy any dispassionate inquirer. But it is unlbv- 

tunately obvious that a variety of causes interfere 
to render many professed followers of Ghiistianitj 
insensible to the reasonahlenesi of these tiewi. 
Adopting their creed bUndly from edueatloii» ene- 

toni, or party, too many hold their religion only by 
ft most loose and uncertain tenure^ and are lamen- 
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tablj confused iu their notions of its nature. Hence 
thej dread a fonmdable shock to Christianity in 
every physical discoveiy; and intheobacttritj whicih 
surroiintls them, imagine danger to the truth in eveiy 
exposure of error. Insensible to the rod strength 
of their position, they live in groundless alarm for 
its seeority; and aocnstomed to cherish faith in 
Ignorance, they apj)rohend, in ercry advance of 
knowledge, the approach of the enemy of their 
salvation. 

Too many nominal Christians entertain onlf the 

most miserable idea of the nature of the gospel 
they profess to believe ; their only notion too often 
consists in a confused general impression of a certain 
sacredness in Scripture^ which prodaees little eilbot 
beyond that of making them aftaid to enter its pre- 
cincts, and search its rece^bes fur themselves, and 
yet more fearful lest its sanctity should be iuTsded 
by othen. 

And their dread of o|)eDly encountering any eon« 
tradictions, and tlu ir anxious desire to shelter them- 
selves under even tlie most frivolous expIanationl^ if 
it does not betray a lurking distrust of the proper 
evidences of their fiuth, at least OTinces the lowest 
and most unworthy conceptions of the spirit and 
meaning of the Bible, and an almost total absence 
of due distincticm betu^een the design and iqppliea- 
tlonof the several portions of which It la made np. 

That such misconception should prevail is indeed 
a lamentable^ but not a suiprising in^tanoe of the 
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liability of buman natare to misapply the beat gift% 
whether of ProTidenee or grace. And its faifliieiioe 

has been unhappily cherished and confirmed by tho 
preyalcuce of those theological systems which haTO 
dictated the piaetiee of lU^Mzing upon all the 
expressioiis of the sacred mters; so that the maf- ' 
nificent imagery of the finest |)assage9 of iuspimtioa 
is reduced to the lowest standard of verbal dog* 
matism; and minds incapable of appfedatiqg the 
BiTinc sublimity of those descrlptioni^ think to add 
to the evidence of their tnith by a forced and unna- 
tuml perversion of their meaning. 

With otheis again, the sincere^ bat (as we most 
consider it») misguided spirit of leUg^oiis ftinatlolsiii, 
produces similar effects. Blinded to all but the 
internal light of his spiritual impressions^ the enthu- 
siast will always entertain a deeplj-iooted and 
devoted hostility against any such cBstinotlena as 
those here advocated. Maintaining the literal 
application of every sentence^ eveiy syllable of the 
Divine word, he rqfects^ as impions^ the aUghtest 
departure from it. Human reason, along ^dth aO 
sciunco m Ii it'll is its offspring, is at beat carnal and 
uusauctified ; and should any of its conclusions be 
advanced in contradiction to the letter of a aeiip* 
tufal text» this completely seels its eondemnatfon aa 
absolutely sinful, and equivalent to a r^ectlon ef 
revelation altogether. 

In such cases we may moat readily make evetj 
allowance due to iineerlty» howefer miatakes. Bol 
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there are other instances in which, unfortunately, 
little claim to such indulgence can be found. Tliere 
are some who join most vehemently in the cry 
against science in general, and geology in particular, 
as dangerous to religion, upon no sincere grounds of 
religiotu conviction, 

Tlieir adoption of a certain form of faith is dic- 
tated by uiotires of earpediency, and the mere value 
of its practical effects on society. Not themselves 
recognising its claims as founded in truth, they 
uphold the established creed, as well as all received 
errors popularly engrafted upon it, as a convenient 
and effectual instrument for securing the influence 
of practical restraints on the multitude. Hence 
they condemn all inquiries which may come into 
collision with any portion of the popular belief ; and 
against the agitation of any question which may 
shake established prejudices, or suggest any distinc- 
tions in the application of Scripture, there is an 
immediate and indiscriminate cry raised that they 
unsettle men's minds, and are heretical doctrines of 
a most dangerous tendency, and such as will weaken 
and efface all sense of religious and moral obli- 
gation. 

But even among the best men and most sincere 
believers, there exists too often a sort of dread of 
meeting such questions in a strictly Jw)iest frame of 
mind. Those who have the most conscientious 
regard for truth, in everything else seem to think it 
dispensed with in supporting the cause of religion. 

I 

! 

|. 
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And while they canicstlj condemn those who in 
former ages oould justify tlie pkms firaiids'* inlfo* 
duced in support of the received fiuth, are yet thenit 
st'lves influenced by the very same spirit only in a 
different form, in dreading the dissemination of 
knowledge if even imagined to be at wknee with 
established religious tenets. 

The one parly seeking to support religion by the 
pro|)agatiou of falsehood, the other by the sup- 
prcssion of trutli» both agree in treating tnith as if it 
were ftlsehood, and thus give its enemiee tha fiurest 
ground to think it so. . * 

Geological Interpi^iatians of ScripUtre, 

Fro3I what we Iiavc alr^dy seen of the invalnablQ 
evidence supplied by geology to the great truths of 
natural theolog}', and thence to tlie foundations of al) 
religion^ we shall be prepared to allow ita high 
importance. We must» further, IiaTe pereeived, in 
going through even the mere outline of that evidence, 
the positive inferences which it involves, and on 
which it is indeed founded* as to the gradual intro- 
duction of the present order of things, and the eadsting 
species of organized beings, out of previous forms of 
existence. And it is manifest that this is, apparently 
at least, in direct opposition to the literal and obvi- 
ous sense of the representations given ef the proeeas 
of creation, at once, out of darkness and confusion, 
at a recent epoch, given in several passsges of th^ 
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Hebrew Scriptom. And there are not wanting 
those ^o hold forth the diserepaney as a triamph 

to scepticism, and as giving the dcatk-blow to the 
veracitj of the Bible, aud to the authority of the 
Chrtitian iel^on*v On the other hand, we have 
eonmdeied the too genetal condition of even the 
professedly Christian world, &s to its degree of reli- 
gious information. 

Snch being the state of the case^ and, from a 
wietf of motiTSB^ so pievalent the apprehension 
that an examination of the structure of the earth 
would undermine Cliristianity, it is not suq^rising 
that, in the infant state of geol<^icai science^ its 
adToeates should liave been extiemeljr cantions in 
their mode of broaching the nnweleome truths: and 
should have propounded a variety of solutions of the 
difficulty more or less plausible. Whatever may 
have been the prudence of such a course^ wlien the 
sdence had to straggle with the difficulties attending 
its earlier advance, whatever fears it nn'g^ht then have 
to entertain from the hostility, whether of orthodoxy 
or fiinaticism ; it lias now arrived at such strength 
and maturity as to render all sndi expedients (under 
any circumstauces but doubtful) wholly unnecessary. 

It is, therefore, a matter of sincere regret to evecy 
lover of truth, stall to see some excellent writers 
keeping up this temporising ^pstem, when on eveiy 
ground it would bo so much more worthy a course 
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boldly to front the difficuitjr, and avow the contra- 
diction in plain terms ; but instead of this, wo obserre 

them exerting their utmost ingenuity to elnde the 
contradictions, cither by disguising the fads^ or 
glossing over the mnif with the most flimsy inters 
pietations. 

It would, indeed, appear extraordinaiy* that the 
notion of looking for modern science in the ancient 
Scriptiues should be found satisfiu^toiy to any person 
of ordinary sense^ were it not that we discover many 
causes which tend, in this case, to blind 'the dearest 
perceptions. The subject^ when simjily and calmly 
considered, is plain, and hardly open to misappre- 
hendon ; but men cannot be brought to consider ft 
simply and calmly. Yet what mode of proceeding 
can be more irrational? passages are quoted from 
writings produced ages before any of the fticts of 
geology were understood; and now that they aie 
known, the critic sets about to make those iwssages 
speak tlic language of modern science? 

These writings constitute the delivery of a reli- 
gious system to the Israelites ; and now men try to 
make them supply astronondoal and geolojgieal 
instruction to Chrtstlaas I 

In all this the dijed is so palpably mistaken, that 
were the suggestions of the critio ever so happy, and 
the expositions themselves ever so luminous and 
natursi, we could not attach any serious weight to 
them. But wheu we come to observe, in the 
miyority of such coses, how entirely gratuitous are 
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the tUeorieei» and how miserably strained the vcrhal 
interpretation^ which are neeemiy in order to elTeet 
the accordance, the whole attempt mnst appear yet 
juoio manifestly futile. For let us only dwell for a 
moment on the nature of these interpretations. 

When a commentator of the piesent day seta 
about to put a particular interpretation on a passage 
in an ancient author, he may, ui)on an examination 
of the critical sense of tlie words» and the construction 
of the lenteneey make out a meaning which to him 
h phiiisible^ and in Itself consistent. But there is 
another question entirely distinct from this, too often 
quite overlooked, but essentially iinpotant to a true 
interpretation: via^ whether it ia probaUe^ from 
eoncunent cireumstanees^ that this was the eenee^ 
in point of fkct» ndmJly inimided fy ike aMer, It la 
one thing to make out such a sense as, to our apj^re- 
hension, Oie wordi ma^ deeWf quite another to infer 
that tbia waa the sense retUfy in the mind ^ the 
wrUer* 

Now, in the geological interpretation of Scriptm e, 
this consideration seems strangely overiooked. Al- 
loi\'i^g for a moment that Uic verbal constructioQ, or 
tlie ptopoied senas^ la one which the passage miijf be 
made to heatt where la the probability that It waa the 
iiiicnded signijication f 

Supposing it granted that by some critical process 
these deaoriptioiia may be brought to take a Terbal 
aenae, aeeordant with the fiieta elicited by geology, 
still the quc&tiou i«, Con we soberly bring ourselves 
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to conceive that tliis was the sense actually designed 
and couicmplated as that in which tlio m orils were to 
be understood ? and if U um not, tohai is ike eoim^ 

If bnt a moment^a eonddemtion be beatomd on 

the circuinstrincos of the case, can it be seriously 
imagined tlmt the delivery of the Judaical law va§ 
really intemM to embrace the doetriuea of geolc^^ 
and this too under the guise of expressions whieb, in 
their obvious sense, ai c directly contradictory to tlioso 
doctrines? Is it on any ground conceivable that 
such a purpose could have been in view in the 
delivery of any divine revelation? and much less in 
that vouchsafed to the Israelites. And if it were, 
could any method be devised more adverse to its 
aocomplishment ? For we are thus driven to suppose 
a design of revealiiig certain truths by eflfoetually 
concealing them: since we know tliat, in point of 
fact, the hidden sense \^ as not disclosed : and from 
the time of Moses downwards, no one has ever 
imagined the secret meaning of the deserip^n till 
tlie present day, and when disclosed it affbrds no 
instniction, since it cannot be so much as understood 
till the factii have been learnt from geological stttd/f 
and when thej have beeut it is sopeillumiSr 



250 £ELm02f OF NATURAL THfiOLOOr 



Jlepreseatalion of ilie Creation in Genesis, 

With a total disri\gai <l to all such considerations as 
those hist ndrluced, we find a certain school of iuter^ 
pieleis of Scripture eontiiiually labouring to make 
out mme sense of the temt in which the creation is 
described in tlie first chapter of Genesis, to make it 
square with truths which could not have been in 
eontempUition in tho deliveiy of the namtiYo ; and 
exhausting every resource of critical sidll to force 
the language of the representation into accordance 
with &ct8 now attested bj the oi ganic remains of 
former ordeis of existence^ which could not haire 
been intended to be represented. 

Formerly tho geological interpreters were engaged 
in taxing to the utmost tho powers of philologj, 
to convert the six days into periods of millions of 
years; notwithstanding that they are described 
precisely as alternations of day and niglit ; and tliat 
this is absolutely implied is the very purpose of the 
whole description, since the six days must manifostlj 
be taken in the same sense as the seTcntli. On die 
other band they bad to exert not less ingenuity to 
make the order of geological epodiy accord ^ ith 
these periods. This scheme, however,. was at length 
found to answer the tiewa of neither party. The 
theological eritie could not admit such stiained 
and dangerous interpretation, and tlie advance of 
geological research soon showed every one that there 
wersb infoet» no such mariced epochs in the sneeesrive 
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formations* ot in the Introduction of the races of 
oiganized bdngs. 

At the pveeeut daj another view has leeeived the 
sanction of some eminent names, and has obtained 
considerable currency. It has been concaved that 
the nanatite in Genesis is intended to describe 
sepaiatelj, in few words^ (in the fiist 'vem^) the 
original creation of all things ; after this the inde- 
finitely long history during which all the changes 
indicated by geology took places is passed over in 
silence ; a new p^ed then commences^ wliidi may 
he understood according to the literal order of the 
narrative, plo^ ided some latitude be allowed in the 
interpretation of the terms. A states if not of 
darkness and diaos^ yet at least temponij disoider 
and obscurity, \vbs produced; and the woik of the 
existing creation, or at least reprodnctiou and 
arrangement, then commenced* and was eontuined 
as described in the following part of the c]iapter» and 
perfected in six natursl days*. 

Now, without entering upon the grounds of such 
an interpretation, I will merely obserre (lookli^ 
only to the verbal eeiistraetion») how voy wide • 
latitude in the meaning of words must be allowed 
before wc can aflix such a sense as this to a repre* 
sentation so precise and circumstantial; and eveiy 
reader of the slightest taste and disconunenl wltt 
surely at onoe ezdaim against it as totally at wiuieo 

* See Kofte F* 
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with the o]>vioiis teiiour of the whole style of descrip- 



tioD, and destructive to the matchless sublimity of 
tbe terms in irhich it is conTojed. Those to irbom 
sucli a Torsioii can ap])ear saUsiietoiy, csn 
believe that this is what Closes really intmded to 
say, — ^must entertain notions of the use and appli- 
cation of langnage of a kind vliich I cannot iq^ie* 
ciate. It seems to me only neoessaiy to tnrn for a 
iiioiucnt from the paraphrase to the plain text, from 
the critical refinements to the simple language of 
this magnificent composition ; from the philosophical 




theoiy to the obvions tenonr and train of this most 

sublime imagery, to be fully satisfied as to the 
meaning intended to be conveyed : a meaning totally 



Another view of the matter has been proposed bj 
an eminent pluhMopher, vhich amonnts to an admis- 
sion that it is impossible at the present day to fix 
oivjf certain moaning on compositions of such anti- 
quity, and so entirely destitute of all elucidation 
from contemporary writings, as the Mosaic records*. 
Such an idea» of conise^ has called forth no small 
censure. But surely eyen this is seaioely more 
destructive to all definite interpretation than versions 
like those we have just mentioned ; — such an idea, 
honestly avoisecli is surely prefersble to the indirect 

« Sco BAbbogc'a Nimth Brid^ewaUr TrmOm^ duifk. 4 uid &• 
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introduction of principles which, fairly carried out, 
may enable us to fix upon mj giveu passage, anj 
required sense. 

I am assuming that ihe inquirer and interpreter 
are both sincere seekers of truth. If indeed the 
ol)jcct be, instead of discovering truth, to say some* 
tiling plausible to satisfy pn^judice^ and atmd giving 
oflbnce to popular belief there is ne limit to the 
inventions which men will not readily swallow down, 
if only made palatable to their prepossessions. 

Adtnissiaa OmtradicUmu* 

Let the appeal be made to any reader of ordioaij 
sense, not prepossessed in favour of a theory, and it 
aeems to me impossible that be can imderstand the 
description, (whether in the shorter ibrm of Uie 
Decalogue, or the more expanded of Genesis,) con- 
sidered simply as to its temi% otherwise than at 
presenting a magnificent pietnre of Almighty pom, 
and embodying the representation of one^ original, 
entire, simple, universal act of Divine interposition, 
at once, and for the first time, framing and calling into 
being andoperation» outof previoas universal darknw 
and oonfbrion, the heavenly bodies^ as well at ^ 
earth, and all the races of organized beings upon it, in 
the actual progressive stages assigned to the six daja 
specially, described at litemllj audi. Bfen if im 
allow the separation of the first vem at a distinct 
account of an earjier creation, (wliich, to mj tppre- 
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hensiou, seems a very forced dissociation of the 
members of a sentence^) 8tilJ» in tke second veiM^ 
the entire tenour of this imriTalled imagery seems 
incapable of convejiug any other iiuprcssioii than 
that of the total absence of all oi^^nized existence, 
and the prevalence of universal confusion and total 
darkness^ until the work of the lint day com- 
menced*. 

Now when we refer to geology, (as indeed has 
already been rendered sufficiently manifest^) the 
sure monuments which we derive from the study 
organic remiUns, disclose to us evidences of a series 
of gradual changes and re^jeated creative processes, 
going on without any one sudden universal inter- 
vention or creation of the existing world out of the 
ruins of a former. Geology shoW^ that in none of 
its epochs, least of all in the later, has any universal 
elemental change occurred, or any trace been left of 
even a temporary chaoa^ followed by a simultaneous 
universal restitution of things. 

Comparing then these indisputable conclusions 
with the representations in the Hebrew Scriptursi^ 
to whatever extent critical skill may stretch the 
meaning, there is an insuperable discrepancy in the 
most material points of the description. We, in 
truth, gain nothing whatever by critical refinements 
so long as the passage be admitted to describe a 
sudden universal interposition of Divine power for 
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tlie formation out of previous confasiou of a world 
|icopled with or^uizcd life iu its existing forms, at a 
period correqionding to the origin of the huinaii 
race aecordang'to the leceived chronology. 

The contradiction is scarcely les8 paljmble in these 
more refiucd and &ir-fetched versionB than in the 
vulgar senee. 

Surely then, instead of attempting to tamper with 
(ill rules of common sense in the interpretation, it 
Mould be for better at once honestly to allow that 
we cannot reeonoile the description to the facts, nor 
find the original of the picture in nature. Sureljt 
looking as well at the plain and obvious sense in 
which any unprejudiced reader would of necessity 
view the Scriptural representations^ as at the forced 
and unsatisiactoiy nature of the interpretatiim^ as 
also at the manifest unreasonableness of the very 
principle on which any such interpretation can be 
rendered desirable, — on every consideration, we shall 
see the better and wiser course of openly aeknows- 
ledging the contradicUon, and allowing the impoe- 
sibility of making out an accordance between the 
literal six days' work of creation, and the visible 
evidences and existing monuments of it»— between 
the letter of the representation (either as given in 
the delivery of the Decalogue to the Israelites, or as 
subsequently expounded by Moses in the book of 
Genesis^) and the perceptible end obeervable eider 
of the works of the same Divine Being from whom 
the Judaical dis|>ensation emanated* 
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I have been particular iu stating plainly and 
unreservedly the exact nature aud extent of the 
contmdiction between the language of tlie Woid ot 
God delivered to tbe. Hebrews and that of the 
moiiuinents ^liich we now extract from his works. 
It seems to mo peculiarly ueedM so to set it forth, 
and not to shrink from the open and honest avowal 
of it;— -especially while wereeolleet that thephymeal 
evidence which thus pal|»ably contradicts the letter 
of the Scriptural representation, is the veiy same 
which establishes the truth of the Divine perfection^ 
and proves the fact of creation* however diflbrent in 
its mode of accomplishment from what our precon- 
ceived opinions would suggest, and however little we 
may be able to trace the precise means en^lojed in 
carrying it on* 

AdojpUUikm to ike Idem ike Jenoe. 

Now, so fiir as regards the first chapter of Genesis^ 

we may remark, that eveu those divines who adopt 
the most approved views of the nature of inspiration 
nay and do allow, that an inspired teacher might, in 
irrelevant points, be left to his own unassisted 
convictions, and on such matters would be no more 
enlightened than his contemporaries. Many eminent 
divines have even admitted that current opinions 
and pr^udiceiy thouf^ erroneonSi might jet be 
adopted and turned into a vehicle of moral and 
religious instruction to those to whom they were 
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habitual, withaut derogation (o the inspired aath<»it7 
of the teacher. 

On such a ground we might ccrtaiulj be permitted 
to tegBid the first chapter of Genesis as embodjinf 
what were the eommonl j reeeiyed ideas among the 
Jews, borrowed perliaps from some poetical cosmo- 
gony, and wliich Moses was inspired to adapt and 
a^plj to the ends of religions instrnetionj-^ the 
assertion of the mi^estj, power, and unit j of the 
Creator, and the prohibition of the worship of false 
gods ; especially of those animals and other material 
olijects which were peculiarly pointed out as being 
merely the creatures of the true God; and this 
doubtless in a more particular enumeration, because 
they were es|)ecially the objects of that idolatrous 
worship into which the Israelites wim so prone to 
relapse. The entire description bdng thus divested 
of the attributes of a real history, the concluding 
portion of it, the account of the solemniaation oi 
the seventh day as the Sabbath is of course equilly 
divested of an historical character, and thus cannot 

be understood as referring to any primaeval institu- 
tioui and can therefore only be regarded as having 
been derigned for the more powerful enfoxeement of 
that institution on the Jews. And this indeed woold 
be no more than accords with the opinion of many 
of the most approved commentators^ who on quite 
independent critical and theological groand% hm 
regarded the passage (Qeneds II 8») conveying thai 

8 
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jiistitutum tts conectlj to be understood in a ffih 
lepUeid or tntidpotoiy sense. 

Perhaps sucli an accominodatiou might be made 
to the ignorance of the Jews in the iutrodaetion of 
the law> in order to avoid the unnecessaiy difficnlty 
of & collision with invincible prepoasessioiis on siiIh 
jects irrelevant to the purpose of the law, and which 
in fact wonld but have tended to make them r^ect 
it. It may also be contended that in genend anj no- 
tion of a IMvine commnnication implies edapUdum to 
the ideas, language, habits, dispositions, and opinions 
of the parties addressed ; since words, and existing 
notions^ and prevalent modes of belief of necessity 
form the only means and channels of communicating 
the religious tmths inteiided to Ix) convejed. Tims, 
iu such a case the introduction of views in themselves 
at variance with truths since elicited* is eompatible 
with the veracity of the inspired teadier, and the 

absence of sucli a knowledge as has since been 
obtained of facts which did not conceni the tenour 
of his particular commission^ is without difliculty 
recondleaUe with his inspired and infiJfiUe know- 
ledge of tlie truths which it was his province to 
communicate. 

Some writers^ indeed* have felt no rqmgnance 
even to the idea of an adaptatiout <ni the part of an 
inspired teacher, to the prejudices and errors (kuo^m 
by him to be such,) of his hearers; though othen^ 
on the contrary, cannot conceive or aDow such an 



Digitized by Googl 



AXD riiYSIGAL 8CIEKCB TO REVELAIIOil. 250 

accomodation; regarding it as a compromise of 
Ititegritj incompaitible eren viUi moi»l hfUM^f* mmi 
much more with the indwelling of the ipiiifc ef 
truth. Perhaps, however, some distinction maj be 
allowed between the actual and formal incolcatioii 
of such mw% and their incidental adopliaB m a 
Tdude for other instmetlona. 

M^reimlaihn of tk0 OreaHim ui lb JDbMhfW 

Birr the great difficulty in the preaent eaae aiiaea 

from the circumstance of the same main statement 
occurriDg iu a more brief and pointed form in the 
deliveiyof the Decalogue. Here it la maaifiBal tba 
same conaiderationa vriU no longer avalL For admia- 
sions which might be allowed with respect to a human 
teacher divinely inspired, would not i^plj in the 
inatanee of » direct deelavati<m hj the Dl^iie iroiee 
and actual inaeription by the IK^ne aet 

It is needless to enlarge on the difficulties with 
vhick the subject is surrounded. It iuTolTea a 
queatton of the moat aerioua moment fraaa ita eoElatt* 
aive applieation in tlieology» whidi ia faced upon 
lis Ijy the consideiTition of the present subject, and 
has also claimed much attention aa bearing widelj 
upon the charac t e r of other Divine fwmmmle atioaa 
recorded in dwBiUe ItamoantatoOlv-'viliadiai^ 

and to what extent, T>e can consistently believe the 
Deity to have adopted the course of accommodating 
the repreeentatiooa in which he tho«^ ft la oMha 
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his commumcatious to the existing prejudices and 
belief etan when emneoiu^ of the parties addiesaedf 

Without pietending here to diseoM the genenl 
question, I would merely ask, ^vhat is the lead 
olyectionable course to pursue f * 

In ereiy rode we tiaoe infkHiMe numtunentt of 
the of ereatioa; we truly read the reoorda 

in "tables of stone inscribed with finger of God," 
When we compare those with documents of a 
different kind, we aro compelled to acknowledge the 
iriaible inscriptions and the written r epre s enta t i on 
to be at direct variance, so long as the hisioriad 
character of that representation be insisted on. The 
onlj altenitive is to admit that it wq» nU uUmied 
fir tm BUitiBiOAii namUke; and if the represen* 
tadon cannot have been designed for literd history^ 
it only remains to regard it as having been intended 
for the better -enforcement of ita ol^ects in the 
lango^ of f^wrt woA jM0li3f:«— and to allow that 
the manner in which the Deity was pleased to reveal 
himself to the Jews as accomplisliiiig the work of 
creation was (like so many other points of their 
dispensation^) veiled in the goise of qiologae and 
parable ; and that only a more striking representation 
of tho greatness and majesty of tlie Divine power 
and creatiTO wisdom was intended by embodyiqg 
the espiessioa of them in the ks^gaage of dnumtb 
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Importance of the QueHim^ 

Bur without insisting on these or the like sugges- 
tions as entuel/ satisfactory, I will only further 

■ 

observe in feneral* that with referenoe to prevailing 
opinioni^ the sniject is manilMlj of a natare whieb 

cannot be safely neglected or passed by ; but which 
all friends to truth are most imperatively called upon 
to examine fully and candidly in the preient times^ 
when it is continually being bionght more widely 
into public notice. 

Its importance is, indeed, now begiuning^ to be 
genezally acknowledged. It is in vain that one 
party may endeavour to i^oat over the difficulties or 
to dismiss them with some vague general temaik; 
and auotlier go into the minuteness of critical 
details for finding some hardly-strained verbal con^ 
atiuction into which the phraseology of the aaered 
narrative may be tortured to efibct a reoondliadmi; 
or a tlurd, seek to mislead the public bj false and 
absurd misrepresentations of the geological evi* 
dence. These attempts may» peiliapi^ for the 
moment^ obtain the assent of the unreflecting reader, 
and for a time lead blindfold the opinions of the 
many by the authority of some eminent name^ or 
supply a convenient form of woida under the ahdter 
of whidi the believer may exempt himaeif firom the 
necessit} of inquiry, and repose from the labour of 
thought, and in which the sceptic may find himself 
provided with a convenient diiguiae of approved and 
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i orthodox cxpo«;ition, the flimsiness of \vhich will 

I difldoae itself in proportion to the penetration 

f of those inmnd him. 

I But tlie success of such expedients cannot be 

lasting ; and the question must soon come to be dis- 

[ eniaed in its naked simpUeitj* If soch attempts at 

I explanation as those allnded to have soceessiTeiy 

amused, for a time, the public mind, jet that one 

)| has, In turn, yielded to another, shows that the pro- 

giesMTo disdosuies of geological disooveiy have 
tended more and more to extend the dominion of 
sound inductive principles. Nevertheless, some of 
those expositions which have recently obtained most 
populaiitjr» have not been withont thehr nse in 
exploding the more gross errors of those vhidi pie* 
ceded them, and in some measure preparing the way 
for the truth. Thus men's minds were formerly 
startled at the bare notion of long^ntinued periods 
and snecesslve dynasties of oiganiied life before the 
creation of man. The theory of the ** days** inter* 
preted as periods of " indefinite** length, had, at 
least, the recommendation that it got over one main 
part of the novelty and dilBen]^» and some notion 
of the fanmense duration of the globe became, in a 
certain degree, fannliarixed to men's minds as asso- 
ciated with the seriptnre use of the terms *^ day** 
■nd^year* 

Tliey were consequently now less incapable of 
'j listening to the disclosures of geological research* 

and less shocked at the boldnew with which indoe- 
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tion cleared its o\m way, to the utter disregard of 
extraneous authoritjTt and followed up its own con- 
clusions, without respect to leceired opinions, pie* 
cibelv as the cleai- evidence of fuels ilhuuined the 
pfttb to truth. 

It maj also be femarked with Batisfiwtion that in 
some of tlie latest and now most widelj-dienlated 
of these expositions, there has aiipcared a far more 
distinct reference to the genuiue authority of induc- 
tive principles, an acknowledgment of its rightful 
claims within its own proTinee. We may also pei^ 
ceive a disposition to less minute attempts at precise 
interpretation, and an adoption of more vague and 
indefinite language in statements bearing at all npoa 
the discrepancies. It would appear that the geolo* 
gist endeavoured to commit himself no further than 
Mas absolutely necessary, while he silently .passed 
by those topics on which a definite statement would 
be unavoidably offenidTe^ and when he deaif j saw 
that all attempts at explaining it away would be 
impracticable. 

And though views not unlike those before refened 
to and commented upon have been at least in some 
degree adopted by several eminent geologists, yet all 
the more judicious havo carefully avoided direct and 
pointed affinnation of what they well know to be 
so much at variance with geological evidence as the 
occurrence of an universal cliaos, foll^t^cd by *a 
simultaneous creation, at any recent |>et^od« And * . 
if the ambiguous language they are sometimes led 
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to use may be open to mieinteipreUtion hj soper* 
ficial or Ul-infonned renders, yet those endnent geo- 
logists seem to me to have acteil most wisely wlio 
have left the difficulties to the good sense of their 
leaden^ avare that the candid and disoeming ^ 
not misinterpret them, while there is but too nmner* 
ons a class who >vill never bo satisfied by any eluci- 
dation they can offer*. 

Jklatim of ike Question to ChntiianHjf* 

But chiefly I would observe, while tliere is doubtless 
much to be considered in the intrinsic nature of the 
eontmdietion, yet that which invesU them vitfa 
all their strength as objections is the very common 
adoption of certoitt peculiar opinions and vie^^'S of 
religion^ which neveiihelefla ap|iear to me fiur firom 
essential to Christianity. 

IwouM luiuiitain that the question, when re^nled 
in its real character* would assume a far sim|ftler 
aspect than it too commonly doesb and would oeeap 
•ion no serious embanassment in the minds of any 
thinking disciples of the gospel, whose views are 
not mixed up with the very common prepos^^essions 
as to the meaning and application of the Old Teata- 
ment. Henee it is that men ate stettled at the 
announcement of the discrepancies we have been 
considering ; and from the prevalence of those opi- 
nions alone it is that the question assumes so pecu- 
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liar ail importance^ aad the difficulties so formidable 
au appearance. 

Now vhetlier or not vre can ▼indicate the ptin* 
cii)]o of adaptation (bdbre telenred to^) to the pecu- 
liar ideas aud conditions of tbe i>arties addressed, it 
is at least clear that the representations in question 
watt In pmnt of fiMst» at specially adapted to the 
apprehensioni of the Iaaelifei» aa thcj tie ntterij 

uiisuited to us at the present da.y. 

But distinctious of this kind are by no meana 
geneialljr nnderslood ame^g profewui; Chriatiaiiai 
And the extendve pievalenee of peenliar notioiit 
uith repfard to the meaning aiul application of the 
Old Testament, and es|)ecially of the Decalogueb ia 
such as to excite a strong foelioig of oflboee at 
whatever ttendt.to throw discredit on their literal 
authoritj. 

To those whose views are such as to amalgamate 
together all the dilfinent parts of the Bible into om^ 
and who do not recogniae die distinctions bet w een 
the different portions uf the Divine revelations, & 
difficulty found in one part will assume the character 
of an oi^ieotion to all other part% and seiioasfy 
endanger the stabilitj of the whole. And to those 
who ]ia\ e been led liabitually to combine together 
the religion of the Old Testament with that of the 
New» whatever is ^Mmd to pieelnde the literal aeoep- 
tation of pasuiges in the Books of Moses^ and in 
the law given to the Jews, will naturally assume the 
tone of a disparagement to their whole 
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The contradietions diiectlj affecsting the passages 
eoDtaining tlie aeeoant of the seven days, whether 
in Genesis or Exodus, doubtless oppose fatal objec- 
tions to the opinions of tkose wlio imagine the insti- 
totion of the Sabbath to a^lj to Christians. To 
those who recognise in Cieneris the supposed pri- 
maeval institution of that observance, the rejection 
of the lUdoriad chaiacter of the passage of course 
destrojs the main aignment on which their o|dnion 
is bnilt. And to those who adopt the obligations of 
tbeJiidaical Decalogue, the difHculties must appear 
es]iecialljr formidable* and little less than snbTenive 
of religion** 

On the other hand, patient attention to the mani- 
fest distinctions between the several dilYerent divino 
dispensations* wliether to the Jews or the patriarchy 
recorded in the collected rolnme of the Scripturei^ 
will exhibit, in tlie characteristics of Christianity, a 
total independence of those passages (whether in 
Ezodns or Qenesifl^) which are involved in physical 
contradictions. 

Let the candid inquirer then search the records 
of the New Testament for the simple doctrines of 
Jesna Christ and his apostles. And i>ercdving the 
distlnet and independent nature of that doetrina^ 
and assored of the immoTable ihrmness of that roclc 
of moral evidence on which its truth is built, he will 
be able to afford nnhesitatipgly to confess and avow* 
to its foil extent* the existence of palpable contm- 

• 8m Note & 
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dictions between tlie language adopted in the Old 
Testameiity and in the deliveij of the Jewish law* 
and the existing eTidenees of the order of creatioi^ 
tirlthoat any impeachment of the religion he pro- 
fesses. 

Systematic theologians^ indeed, of several schods 
not acknowledging the spiritual simplicity of Chris- 
tianity, have too commonly distorted and disfigured 
its heavenly features by an incongruous admixture 
partly of human conceits^ partly of the peculiaritiei 
of the Judaical, or even* peihapt^ eariier dUpen* 
satioM. 

But a more simple and direct inquiry into the 
religion of the New Testament seems to me to lead 
with increasing cleamess to the conviction that such 
views are but jierversions of its real spirit And 
from such perversion alone it is that Christianity 
can ever be exposed to daiiger, or its credit in the 
least affected by the dreumstance that laagoage^ait 
variance ^ith what is now known for physical truth, 
was employed in the delivery of their law to the 
Jew% or in recounting to them the records of an 
earlier age^ in passages on which nothing in the new 
and spiritual religion of the gospel is anywhere made 
to depend by its Divine founder or his apostles. 

When* therefore^ we conrider these contndictioiiik 
iliey appear but to add deamess to an enlightened 
view of Christianity ; and we may ask with Increased 
confidence* what have we to do with these things? 
In what way does the question coDcem the Ghii^ 
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tian faith? If God thought fit to manifest himself 
thiiB to the Jewi^ what is that to ua? To Chriatiani 
we know he has manifested himself in his Son» 

teaching au universal moral law, a worship iu spirit 
and in troth. 



Ik this scctiou we have considered the contradictions 
which exist between the dramatic lepiesentations 
and poetical imagery of the BiUe^ and the pheno- 

. ^ niena disclosed to geological research at far greater 
length than the real simplicity of the case would 
call for» if men were disposed to view it in its real 
simplicitj. But when such a mass of prepossesdoii 
opposes the admission of rational views of the 
matter, we are necessitated to enter more at laige 
on the principles involved* in order to dear away the 
erroneous notions whidi have encumbered the whole 
subject. 

W o have been led into this discussion In direct 
relation to the main argument^ which refers to the 
proper order and ehun 6f evidence connecting the 
proofs of natural and revealed truth. 'SVe have 
traced the dependence of natural theologj upon the 
conclusions of inductive science; and contended 
for the necessity of natural theology as the fonnda* 
tion of the evidences of revelation. Hence we 
have maintained the essential independence of |^y« 
sical and revealed troth; and have also observed 

I 
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how science, at the verj threshold, forces ujKm us a 
imnarkable vami^g against mistakii^ the piiipott 
of reTelation ; thus tnsphrliig those who are able to 
profit by it with due caution and enlightened discri- 
mioation in the use and application of its varied 
contents. The question leapectiiig a partacolar dis- 
ciepancy, at first sight perhaps, seeming of no great 
importance, is found to involve a very important 
consideration of pnnci^plei; and to afibrd a sort of 
iett for the due discernment of the distinct design 
and purport of the seyeral portions of whidi the 
Scripture records are composed *. 

to 

• SwNotoT. 
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GENERAL CONCLUSION. 



Throughout the \srhole of the foregoing discussion, 
in illustrating the mutual relation and reaction 
between physical science, natural theology, and 
revealed religion, we have referred much to the 
various misapprehensions which prevail respecting 
such connexion among the several branches of the 
inquiry. We have referred especially to the fears 
entertained for the safety of religion, and the expe- 
dients resorted to for obviating the supposed danger; 
— expedients as futile as the alarms are groundless. 
We have commented on the hostility felt against 
science, and the dread of free inquiry ; the disparage- 
ment of natural theology, and of physical inquiry as 
its basis, which are dictated by the adherence to the 
narrowest and most unworthy views of the tenour of 
revelation. While the rejection of the physical 
evidences of creation on the one hand, and the 
attempts to accommodate the Hebrew Scriptures to 
them on the other, display an unhappy peri)lexity of 
ideas, whether as to the principles of interpretation, 
or to the character and objects of the different parts 
of the sacred ^vritings. 

We liave adverted to the causes which have led to 
the adoption of these views : if we look to the come- 



OENEBAL C0NCLU810N. 



271 



quences of eucouragiug sucli a spirit» it is eTident 
that its inevitable results will be anylMng but ser- 
viceable to the true interests of Christianity. The 
followers of these systems may persuade themselves 
they are powerfully upholding religioo* whilst^ in 
reality^ they are only thus exposing themselves sad* 
theur cause to inereased suspicion among its avowed 
enemies, and with many who are desirous to be it6 
friends. 

Such narrow views and flimsy qieeuklions insisted 
on as necessary to the support of the Christian reli- 
gion, can only tend to throw discredit on its evi« 
deuces, or be regarded as betraying a secret mis- 
giving as to theur soundness^ In the minds of Its 
professed disciples. 

If such a !?pirit increase and gain ground among 
the friends of religion, and continue to be inculcated 
and uiged by its advocate^ it is manifest that in the 
temper of the present times^ whether by one coarse 
or another, it must cc|ually lead to the very object 
they are so anxious to strive i^giinsty tiu under md 
deeper e^etuim if iirrdi^^mu 

Attempts to oppose rational uK^uiry and free ^s* 
cussion have always been as vain and futile in them- 
selves, as pernicious to real Christianity. Whenever 
they have partially SKeeeeded» it has only been» on the 
one hand, in producing general hypocrisy, ill eoneeal* 
ing irreligious licentiousness; or, on the other, in 
setting faith and philosophy in open hostility: and 
thus science from beii^ in its picper vray, llie 
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])owerfuI auxiliary, has been converted into the 
enemj; of leUgion, onlj by the ill-judged zeal of iU 
friends. Bj a perrersioii of Christianity they alienate 
from it those who would be its best and most 
enlightened supporters, £ind professedly setting them- 
.aelyes In amy against knowledge^ they appear to 
snake open confession that religion most be esta^ 
blished on the basis of ignorance ; and, as far as they 
can, force it into an unnatural alliance with darkness 
rather than Ught. 

Such inquiries as those we Jam here been endea- . 
Touring to elucidate, point to a widely extended 
connexion and dependence, subsisting between the 
truths of natural and revealed theology; between 
the manitetalions of the Divinity in the natural and 
moral creation, in the order and design of the phy- 
sical world, and in those spiritual revelations of the 
most elevated kind which we find in Scripture; 
between the two books inwhieht <as Bacon* has 
observed,) Divine oommunieations are alike vouch- 
safed to us, the volume of nature and tlie page of 
inspiration. The points of analogy between the two 
departments of inquiiy are^ indeed, pecnliariy striking 
and most worthy to be more diligently studied and 
practically applied than they seem to have been. 
The discussion of them would form the approj^nate 
sequel to the foiegoing essay; and audi a asquel I 
bare immediatelj In eontempbtlon. 



* 

Digitized by Google 



OfiNCftAL CONCLUSION. 273 ^ 

For the present I will dose with a veij brief 
reei^tiikftioii» 

It has been otir objeel to show that the oider and 
dependence of fixed laws, and general priDciplcs, 
constitutes our notion of physical cause and effect. 
And it is firom the ann^gemeiit and STBUiietijof 
these prindples^or eanses^ thai we aaoend to the 
great source of order and barmonj: from the facts 
of pAjfsical causation to the Infinite moral causey 
ozdaining and animating the entiie afs^em of them* 

Fhjrical edenoe is the neeeasaiy finmdatloii of 
natural theology: oerti^n of the truths It discloses 
are warnings against mistaking the purport of 
Scriptore; and the r^t use of the oantioa thoa 
ineuleated, applies widdjr la the Inteiiaetalion of 
roTelatlon. IndnetlTe philosophy It anbservient both 
to natural and revealed religion. The inT^tigation 
of God's works is an essential introdnctioii to the 
rlg^t leeeptiom of his woid. 

The conelusiODS of natoral theology aie lindted in 
extent, but demonstrative in proof : tbej aro most 
important in themselves; and indispensable an the 
fonndationa of any evidenee of revolatioii. Iti 
tnitha eloTifte seienee Into fiuth* while Ita deideiMlea 
evince the necessity for further illununation: it 
tends to inculcate humility and to excite iniquity : 
and wheie it shows the path of leaaon te be doaa4 
it points to the bnighter opening of inqpiialSon. , 
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NOTES AND ILLUSTRATIONS. 



NoiB A. Ik 18*. 



To the logical reader, the object of the whole discussion in 
this section may bo explained in a word; induction (in itf 
physical sense) is the process of collecting the emdence for 
the truth of the premises of the syllogism into which kigic 
analyzes the reasoning. Our present questioo refers more 
espedally to that whidi it at once the roost difficult and 
important partt the eficUnee Ibr the wMtfpr. See Aecs- 
BisHOf Whatsly'^b Luigle, pp. 907 

The miitake of aonie writen in tupposini^ that in the 
enthymematic fomi» the suppKned premlsa it tfie fliifitr» 
seems to me not improbably traced to the view they appear 
to adopt, that the perfect case uf induction would be that 
in which every individual was examined; the less accurate 
when only a few. Yet as we have observed above, the lait 
are the only caset in which uny reasoning taket place. 

Logic being nothing else than the tkmry of condumm- 
tieety indudct in itt anilyiis the leaaoning which talwi phwe 
in induction at well u in all other eate^ It it ftom atold 
mitoonoeptiotti thcrefoie» that the dialectie and indndife 

are oAen lepretented at two-rival mctiiodt on the one hand, 

or expeeted to he auxiliariee on the other. 
It may, perhaps, be necessary here to remark that the 

w ord ** analogy," which so frequently occurs in this discus- 

biooy is invariably used by me in the simple teme oC a 
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parail^Hm or eorreipondettee lietween two aeU of thingt 
or ev«oti| wHich may have no •tMtfoiifjr or meoManee 
whatever; anakgy is a tioiilarity of rdkUm merely, not 
of qualitiet. Those readers to whom the diitiiiedoii may 

not be familiar, are referred for a full and luminous expo- 
sition of the whole case to the notes on Bishop Coi'LE&io>j''8 
Inquiry into the Doctrines of Necessity, See* p. 122; or 
to Akcubisuop Whately's Logicy p. 168. 

The reader will find an excellent brief sunimary of the 
mittireof induclkm in the Introductkm to Da. HAMFBSifs 
Bampton JMure»f IBSfJ, p, 89l 

The view here taken of inducCioa and ]4iysbal analpgy 
is admirably illustrated in the following masterly passage 
of Laplace;— 

** L'*induction, Tanalogie, dcs hypotheses fondees sur le» 
fait et rectifitT:'s sans ccssc par de nouvelles observations, un 
tact heureux donnd par la nature et fortifi^ par des compa- 
raisoDS nombreuaes de les indications avec Texperience; ids 
sont lesprindpaux moyensdeparvenir i la vdrit^. 

^ St Ton oonsidire avec attentioOf la serie des objeta de 
m&ne nature; on aper^oit entreeux et dans leun diang^ 
mens, des rapports et des lois qui se manifestent de plua en 
plus, k mesure que la wkie se prolonge, et qui, en s<Aendant 
et se g^^ralisant sans cesse, condulsent enfin au principe 
dont ils dependent. Mais souvent ces lois ot ccs rapports 
sont enveloppcs de tant de circonstances etrasigeres, qu'il 
faut une grand sagacite pour les demeler, et pour remonter 
4 ce principe; c^est en cela que consiste le veritable genie 
des sciences. L*analyse et la philosopliie naturclle ddvent 
leuis plus importantes dfouvertea» k ce moyen £4eood que 
Ton nomme inductico. Newton Id a ^ rsdevaUe de eon 
thdor^roe du Unome^ et du principe de la gravitation un^ 
verseUe. U est dilBcOe d'apprdder k probabilild de sea 
r^ltats. Elle se Ibnde sur oe que les rapports et les lois 
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ks plus nmples, sont let plus ooaunmit; cWt m 901 m 
T^fifie dans Ics fommles de r«iialj«^ H ce que Ton jetw ww 
dans ks ph^kKWienes natuidsy dans la criitalHtatiop> d 
dans las ixNnbinalsons chimiques. CMIe slinplicil^ da loi% 
et de rapports ne pardtra point Aomumte, si Ton oooaidte 
que tons \cs cfleU de la nature, nc sunt que les resultats 
mathematiques d'un petit nombre de lois immuaUea.* 

« L'analogie est foiid<^ sur la probability que ka chosta 
semblables out des causes du ineme genre, et produiient Ics 
mkBcaefiets. Plus la similitude eat parlaile^ plus gnnde 
est cette probability''— Lanjicx, Ettai PkUtmphiqm 
ntr /et PrMIMiUi, pp. 168—178. 

With regard to the Importanee of anakgleal cousldera* 
tions, as the guides of inductive research (above spoken of), 
we shall, perhaps, be reminded (as has been often said,) 
tliat the most inij>oi tant philosophical discoveries have been 
made by chance. It was, however, the obaenratioii of 
D'*AIembert, Ces hasarda ne aoot que poor oeux qui 
jouent bien.** And it seema to me a atill more just viev 
the matter that the chanocs happen to all alike^ thoi^ a 
few only know how to make uae of them : vla^ dioae wlw 
aro thorouglily possaned with juH Ylawa of natunl anft> 
k^8^ 



« 

To expoae the Tarioua and meal piepoataraua parfisniona cf 
geological efidenee wlndi have aoqulred popularit/y woald 
be an endlew teak. I will merely obaenre with respeel ta 

the authors of such misrepresentatioos, that, in com moo 
fairness, there is one requisition, the propriety of whkh 
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requires to be peculiarly iin|WCMed oo them, namely* to 
acquaint themaelvea, in some moderate degree, with the 
general nature of the subject* before tbey adduce detached 
pdnts of objection as fatal to the whcle train of conduikoa. 

To take» however* an instance of die iund of objectioii 
alluded to: one geologist dwells on the vneertdnty attend- 
ing a jx)sitive distinction of particular formations from their 
mineral characters alone, and insists <m the attainment of 
certainty only from their characteristic fossil remains. 
Another remarks that, in some particular c<?5es, consid^- 
able ambiguity attaches to the detennination of fossil 
rcttiainsy and that those really belongjiig to different forma- 
tions may* in some instances^ be confounded togetlMr. 
Hence the objector contends that Ae aigument ** hidts on 
* both its legs,"" and triumphs in bis infeicnoe that there can 
be no certainty at all in the sdence ! In other words, 
because either source of evidence alone may be defective, 
tlierefore both together cannot be satisfactory. Or again^ 
because, in some instances, there may be confessed ajubigui- 
ties in the interpretation, therelbie in no case can there 
be any certainty. A passage is sometimes dted from 
Cuvier^s account of his researches oo fossil bones, in which 
he^ with all the caution of a tme pbiloBopher, carefully 
innsts on all the sources of fallacy by which bis inquiries 
were liaUe to be alliBcted; and speaks^ with beooming 
modesty, of hb conclusions, as often being far removed 
hom the evidence of demonstration. And this is then con- 
strued by the sceptic into a confession that the whole science 
has no solid foundation, and is little more than a system of 
gratuitous hypotheses I 

It would be usdess to dwell further on such speculations. 
I should not, perhaps^ have noticed them at all» had they 
not recently received a oeitab stamp of reepectaMity fiom 
their aseociation with the nameof a witter of oM repute^ 
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who hat ihoui^t it ncoMMiy* «t die fiKMni day, to ro- 
appear in a field aodiflerent from lliatof nofil and religious 

discussion, in which his fonner disdnctioD might have given 
weight to bis opinions : I allude to a pamphlet entitled. 
Considerations on Modern Thet^riet of Geology, &c., bj 
T. GisBORKEy M.A., Prebendary of Durham. London, 
I837. This is surely not an age in which dignitaries of the 
Chiucb ihould be fiiund amying tbemadvee in hortilily to 
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Lord Drougiiau in his Discourse on Natural TheoiogiifUk 
a note on Cause and Lifect, after stating the nature, and 
upholding the loundneaa (as lar as it goes,) of Humect dno* 
trine of cauntion, yet oonttnds tlial eomeliilng mom it 
neoeiMiy to n ooin|ilele view nf the anl^ieet. Bcddes tlie 
notion of invariable Mqncnott be nudntaina we bnve alio n 

belief that the one event occasions the other ; that there 
is l>etween the two a connexion bcjond the mere relation of 
junction anti sequence, and that the preceding event exerts 
an influence, a force, a power, over the other, and produces 
the other.^— p, 288. 

And the grounds of tliis belief, he contends^ am to be 
fbund in the praof% lit, of the invariable aaqucace; 9nd, 
of the eondidon that not only wait die accond event 
always have been Ibund to Ibllow the ftnt, hot tfie seeond 
must never have been obeerved vllhoal the Ifaet pieeedinf 
it, or at least without some other preceding it, in whidi case 
the causatiou is predicated aUke of both these preceding 
events."' — p. 229. 

Or, in fewer words, we must prove ** that one event 



I 

282 NOTEB. 

I 

■Iway t follows the otber, and tliat It octiet whco idm other 
oesset.^ But beiidet this, 3<1, Our intiicls ferm, whetlMr 

we will or no, nnotlier idea, not merely that of constant con- 
nexion or succession, but of the one exerting a power over 
the other hy an inherent force ; and this is the idea of cau- 
Sitkm. Whence do we derive it ? I apprehend only from 
our oonsdoumen. We feel that we haTe a will and a 
powcTf m* 

' He then traces the cITeets originating in onr volition 

whidi we can produce on material objects around us^ and 
contends that we hence fbrm our notion of causation as 

« 

above defined. Tliat we do thus obtain an idea of causa- 
tion is, I conceive, jxTfcctly unquestionable; but it lefers 
solely to one spfcies • viz., that Avliich by our voluntary 
agency produces cflects on matter subject to us ; or wiiat I 
have termed moral causation. The author does not pursue 
tlds point any further* so as to show how or whether at all 
the notion applies tQphjfHeal causes and elTects, This is 
what I have attempted to do above. We tianifer the idea 
by a fair analogy to other cases of animal power* and to 
instances in which we trace the marks of intdligence; but 
only by a vagucy imaginary, and delusive one, to the suc- 
cession of physical e^-ents, or their dependence one on 
I another. 

*| The author proceeds to discuss the idea of necessary 

connexion which (m the sense of d priori necesaty,) is 
certainly excluded by this view of causes; dnce the 
whole is a question nifadt of eanHnifeni truth.* But he 
maintabs that our ideas of power and of cansatleo are 
solid and wdl^bunded* although thcj only refier to a power 

J or a causation which may or may not exist.* f n this I 

' entirely concur, especially when viewed in connexion with 

* the distinctions here laid down. 

* , 
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NoiB D. p» 120. 



Thx acbrooMtisiii of the eye ii a foljcei which hat 
tioiied much duemdooy and that of a remafkaUe khid. 
The moat cniiiieDt optical imten haTe been directly oppoead 
ia opinioo as to the fad. And Ihoee who have admitted 
the facty have yet held it tifMieroMfiliiN^ and have eooght 
indirect explanations of it as being, strictly speakio^, 
impossible in theory. 

I have (as I believe for the first time,) shown that it is 
perfectly possible in theory^ whilst it may or may not be 
the fact in different individual cases. I mcDtkm this the 
more aa the drift of my investigatiooa have been stiangdy 
misconceived by aooMi They are ^en in one of die aeriea 
of tncis printed by the Oafocd Asbnioiean Society: Om 
tke Adkromaii^m of the Eye, Oxfotd, 1834. See also 
London and IkUnburgh Journal of Science^ April 1835. 



NoiB E. pw 121. 



Thk eatreme confusian which baa been introdooed into die- 

cussions of this nature, owing to the ambiguity of the term 
** cause,'* has been ably exjwsetl by several writers. The 
same ]KtinL has been dwelt upon by Mr. Irons, [On Filial 
Causes, p. 53,] who has examined largely the various opi> 
nions of ancient and modern writers on the sulyect» and has 
discussed tlie viewaof Hume and others with regard to the 
nature of cauntion. With ao estcuttve a kaowle^fa of 
philoaopbical autlior% (to judge ham fab quotation^) ll 
strange that lie has omitted all ref erence to tha 
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physical part of the subject, and has not been Wd to the 
distinction on which I have io particularly dwdt between tlie 
phynad and the mond aniMa of tbe term cauaaT* He 
baty in fact, confined himself throu j^iout to the idea of an 
operative agency, or what I have called roond eamation;^ 
and considers all idea of causation as including that of an 
eflRcicnt influence; defining a cause to be " that which of 
itself makes Rny thing begin to be,** (pp. 7^, 7^* and 
which is, in fact, intelligence. 

Proceeding, then, on such an idea of causes, and omitting 
all leffiienoe to the great argument from phyncal cauae^ in 
the eenie in which I have explained thera^ it ii not auiw 
pridng that tint author should disparage to the uttermost 
the aigument from final causes, of which he takes so un- 
happily contracted a view. He has, however, cleariy dis- 
tinguished the boundary between our knowledge of the bare 
fact of fitacss or adjustment in created beings and their 
properlies, and tlie inference of design and intelligence. 
The former, be shows, was the strict sense in which alone 
the ancient philosophers spoke of " final causes.^ Among 
other points, he particularly refers (p. 125,) to a circum- 
stance rdatcd by Mr. Campbdl, the missionary; diat on 
showing a watch to some savages, thc^ were by no means 
able to infer design ; this example has, in fact, been much 
dwelt upon, and regarded as decisive against the efficiency 

of PaJey's argument. But I would ask were the savngcs 
able to reason in any other case P or to make inferences at 
all ? This must obviously be sliown before the case can be 
of the slightest avail to the argument. Taley, I apprehend, 
never contemplated the reasoning as addressed to saveges. 
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Note F. p. 178. 

Tas foUowiog passage supplies « good example of the 
extnofdinarj ideaa which, in tome l m ta i ic e% pn^fail with 
fetpect to the bearing of the atudy of phjfila], on fioalp 

But, it it rejoined, you explain every thing by your 
omnipotent gravitation, — what is the origin of that? X 
answer, this too we know full well. The daughter of the 
old blind Fate, — her servant?, magnitude, number, aad pro- 
pordony— her inlicritance, a universe without a God, which 
requires no God. . . . When the great aitnmoiner Lalande 
denied n Deity, could trace in the heavens no God* in the 
movement of the ttara no finger of God, we are compcDad 
to aDow the logical conaef|uenoe of hit reaaooing. Thai 
high order and adnptntion of end and meant is only the pio» 
duct of tlie rigid mechaniam of neoetsary phyaleal laws; 
tliere, above, is only a blind mindless destiny, the absolute 
ruler of its universe. But I appeal to tlie truth of the 
saying in St. John, — In the spirit only shall we worship God; 
and in what only our science is for mind, is its dignity and 
value to be found. He only can style the order of the 
universe an adaptation of meant to end, who brings In its 
observation a belief in the reali^ of dct^n. But the true 
interpretation of tlie order of derign lias far mors daariy 
apparent in the mind of man. The infinite Spirit dom not 
bail itaelf under proportion and number 1 The pUy with 
number is an easy play, its joy oniy the joy of the impri- 
soned spirit at the clank of its fetters.**— Pbofessok Feies* 
Lectures on Astronomy^ quoted in the Edinburgh Meckm^ 
cxxtI., p. 450. 

The quotation it given in the ooune of an article^ one 
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object of which is to prove that the highest mathematical 
or physical talent doet not confer, naj, even impairs, the 
power of reasoning on other subjects ; of this the passage 
quoted oertainly supplies a remarkably strong instance, 
(though noCy I believi^ contemplated in that light hj the 
reviewer}) If the author he reall j entitled to the mathematfcd 
reputation which he it ssid to hear in Gennanj. 

This mass of confusion of ideas would be at once cleared 
away by a slight attention to those disdnctions which I have 
endeavoured to indicate. 

It appears to me that the attempt to define the term 
** blind fate,*" or ** necessity," would at once decide all 
questions of this sort. I can attach no meaning to it which 
Is not at once contradictory to the notion of design. Blind 
fate could not produce adaptation to an end ; If it could it 
would no longer be blind fate but eternal p rovi d ence. 

We n»j take ibr another example the remark cf an 
extremely wdl-intentkmed writer 

^ It is manifest that the mineral gct^logy, considered as a 
science, can do as well without God (though on a question 
concerning the origin of the earth,) as Lucretius dkL*"— 
Pekx, Comparative Eutimate^ SfC, 

If geology proceeded by any other course than that of the 
tmfejMiidsfil study of " minerals,"* it would neither be a 
sdence^^ nor could it afford the sli^^teit proof of a Ileity. 
It investigates a question concendng the origin cf die 
earthy* without making any ociiMRfiliofS of a Creator; and 
that investigation leads to the most dedrive pntof of n 
Creator^ which would be no proof but an argument in a 
circle, if it had assumed a Creator in the first instance. It 
is suflficient to add with regard to Lucretiuly that to him 
those proofs were wholly unknown. 

I will dte one more passage in further fflustration : — 
It has evCT been the refi^ of soepticisin 10 believa that 
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the laws of nature hang ftted pemuuieiit and fa i Ta riaM e > 

tliis frame of tilings is eternal ; that the earth and all the 
apparatus of bodies in this and other syslenis were ever in 
the state they now are, and will ever continue the same. 
In this tlieir scheme they think no God needluL"-— I>B. 
WooDWABD, Nat. MisL af Earthy p. % 

I dMNild nml/ etale die mailer lbiia:~Tlia cxiMi^ 
pcnuMBea and miAnilf of nature i> no jw q f Aal Ifce 
voilcl had ool a hijpiMnn|^ The escbleiioa of - onkr aod 
aJjuilBMol <• die piioof of dei%ii and Dinne Inldligenea 
The mw& mm ptiim dt a Ddlj In natural phflosophj would 
but render the evidence of natural tlieulogjr a petUio prim- 
dpiL 



Ncm G. lu 185. 

Loan BaoooBAM hi moio Aan one hiitanoe charges Palej 

with a distaste or incapacity for metaphysical speculation; 
and in particular exemplifies the charge in the absence (as 
he contends,) of all distinct mention in Paley"'s argument of 
tlie proolB of mind as the origin of the design and mlqrta- 
tion Amnd in the material world. ** He (Paley,) aMPMi 
die voj pottlloa which akme iceptice dtipate. In oom- 
batdag hfan diey vonld aaMrl thai ha hined the nUa 
qncfdon; Ibr oertahdj thof do nol deny, aft leaal in nodm 
tima^ the fad tii adijUathwi. An to dm ftindaaMtJ 

it in any of his writinp^ eren in his Moral Philoeopb/.*-* 
(Dwc,, note, p. 79 ) 

In reply to this. Dr. Turton (p. 122,) quotes a passage 
frooi Faley^s chapter on The Personality of the Deity, 
in vhich ha disdndljf oontenda dial. Uio ovidflBOM of dnifn 
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prove a )x?rsonal agent ; t!iat tliey are the evidences of mind, 
and thai mind constitutes personality. He further traces 
our coDvictioD of this to similar eflfecU pioduoed bj moffal 
agdiia mthin our obiervatm. 
Dr. Tiirtoa has in aaoAcr place ably explained the 
' of ityle and abieDce of pcofound mctaphysicel 

tpeeulatioa whicb charedcrice Pak/a writings aa origfaiatiDg 
In the manifest design he all along entertained^ and so 
successfully pursued, of putting tho whole argument in a 
perfectly popular form, so as to place it within the grasp of 
the most limited or least cultivated understanding. This 
eonsideratioQ appears to me to afford at oace a perfectly 
satisfactory vindicatioo of Paley, if he had not entered into 
the details of the question. Bui I cannot bdp thinking 
thai in tbia (as in some other instanees^) the Rcgiua Pro- 
fwsor baa been somewbal too sevcieon ^ neUe author. 
The /Ml certainly does appear to me, upon the most csicful 
review of the pessages sdduced, to be much in &vour of 
the justice of Lord Brougliam^s complaint of the omission 
of an eJt'art, pJiiloiophical discussion of the point in ques- 
tion. Tliat the onus^ion was designed, and ir/^e/y designed, 
in reference to Palcy's particular object, does not affect the 
qucttaoo of its being an omission^ when coosldered in a 
stfictly meuphysical light The ptedse point of the infer- 
cneedT etand is rather asserted than proved, rather iliuUraied 
than fighUy mmalgmd. It is m subject worthy of more 
proibtuid invcstigplion than I have happsoed to ftid bestowed 
opeiiiL 80 iSur aa the doctrine of esweelSeis is conoemed 
I may venture to hope that the illiistrations conveyed in 
these pages may not be us^^le&s towards supplying the 
deficiency. At any rate it is one of the mmt valuable points 
of Lord Brougham's Discourse, that it urges attention to 
thb particular question with so much force and originali^. 
hard Broughem* in Us note on cause and el b ct, in the 
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wane of MNne remarks on necessary oofiDexioiiy I'vfeii to tibo 
doctrine of a first cause ; contending that the idea of causa- 
tion which we derive from our volition (before referred to,) 
is e/isenticU to tliat doctrine. Had we not such an idea, 
lliat of *^ power or aiuialUy could never have been obtained 
by us from any obeervatioii of the sequcneet of eveota. Xho 
idea of design or eootrivance in like maimer must have been 
wanting to and hence I eannot onderrtaml how, hullbr 
the cooscSouwieM of power» wt oould ever havo been led to 
the hdief hi fheeidatenee of a firit eame.*— (P. S8l.) 

If we take the term causation in the sense to whidi I have 
above referred, of moral causation, the ju&tne&s of these 
remarks will be fully admitted; that distinction has not 
been introduced by the author. 

On the « psychological aigument*^ as well as on several 
other important queiticms connected with this subject* ioinn 
aonte observations will be found in a amaU tmet» cndded^ 
JiMMirftt Oft £ord Brm^Jlaiii, 4^ ^ 7« Martin. Lo^ 
don»1835. 



Nan H. p. 191. 

Tux anecdote of Boyle leHened to in the test has bam 
often repeated. I have not, however, been able to disoow 
the predse nulhori^ for it ; but the sendmcDt wiU bo tend 
e Kp t eiec d in hbOMtetdlmilaoiie ofi ike Ueefi thme ef Eap^* 

rimenial Phihtophy, p. I'J, ed. 1664. 

A similar opinion is advocated by Bacon, {De Aug^ 
lib. applying the passage in the Proverbs, ^ The qiirit 
of maik is the candle of the Lord."* (zx. 27*) 
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Nans K. p. 196. 

This prejudice aguntt what It calkd the pride of tciencey 
as an impious intrusion on forbidden ground, is precisely 
that expressed by Pliny, when s]>eaking of Hippaiclius 
forming his catalogue of the stars; he says, — " Ausus 
rem etiaro Deo improbam onnumerore posteris stellas.^ 
I have commented upon the influence of such prejudicce 
in my HUtory of Seienc§f in the Cabinet Cyclopedia, 
p. 88l The leader Is also lefened for tome admiiaUe 
obtCTVatioDt on the Pride of Rtaton/* {pomeMly lllui> 
tnted hy oompariton with the Pride of Eye^ght,'^ 
to the Rev. J. Blanoo WUte^a CbterwOlmu cm Arwy 

and Orthodoxy, p. 84. 

The celebrated controversy between Newton and Leibnitz 
was disgraced by the attempt of the latter to fix upon the 
doctrines of his great rival the charge of a tendency to 
materialiiin and athdsm. The malicious character of such 
an attempt wat equalled only hy the abaoidity whicb matt 
manifestly attadi to it In the eyes of any one who had raid 
Newton^t writingt. Groundlett at tuch a diai]ge was, yet it 
tended much to keep up the prejudlcet which for a long 
while prevailed against the leoeptlon of the Newtonian 
theory i and received sup^xjrt from the readiness with which 
the generality of men cling to the authority of a distinguished 
name, especially if it sanction them in rejecting any new 
doctrines, which are alwayt distasteful to the mass of man- 
kind simply hecause they are new and require thou^^t^ and 
periiapttheturrender of established Ideal. Toauehioiiinei 
we may peihapt tmoe the ptevalenoe of atjU-Unfering pn^ 
judiott against physical philosophy in general at havli^ 
a tendency to cherish tnteUectual vanity, and a spirit hostile 
to the inculcation of reb'gious truth. 
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Note L. p. 199. 

■ 

Views similar to those here stated have the sanction of some 
of the highest philosophical autbontiet. Thus Anstotle 
in his treatise, De Mundi, cap. vi, itprcwnti H m 
unirortby of the Suprane Beiii|^ ^'avrovfjuv iravra\^ 
•uppordng it by a conipMiioe wtUi tilM conditioii id a 
mooardi and bb Miboctdinate fiinctionariee, he The tana 
idea ii upheld alio by Lord Btoon, De JugmenHit book 
file. 4. 

Boyle observes, " As it more recommends the skill of aa 
engineer to contrive an elaborate engine, so as that there 
need nothing to reach his ends in it, but the contrivance of 
parts void of understanding, than if it were necessary that 
ever and anon a diaotcct servant should be employed to 
ooDcur notably to the operaCioos of this or thai putp or to 
hinder the engine fiom beuag ool of order; m h mam Mia 
off the wisdom of God in the labrie of the ludverM^ thai be 
ean make to Tait a machine perfim all dioie many Udoifi 
wiildi be designed it should, by the mat oontrfvanet of 
brute matter, managed by certain laws of motion and upheld 
by his ordinary and general <x)ncourse, than if he employed 
from time to time an intelligent overseer to regulate and 
control the n;otioo of tlie parts.^ — Inquirg i$Uo the Vufgar 
NoiUm of Nature, 

Lord Karnes, in hit '* Essay on die Laws of Motion^ 
Btc^i* EdM, FkjfB, and LiU*E$M^ynLI^ aftarquotiBf 
the above pati^ of Bqj]% icoBarkt: **What majbe the 
opinion of othert I cannot tayp but to me thia argumoit Ii 
perfectly condunve. Considering thb unifcrte at a graat 
machine, the workmanship of an intelligent cause, I cannot 
avoid thinking it the more complete the less mendioigor 

ui 
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interposition it requires. The perfection of every piece of 
workDianship, human and (Hvlnc, consists in iti answering 
the designed purpose without bestowing further labour 
upon it** 

That an oppotlle feeling sliould prevail in a poet is not 
nirpriinigy and w« tnoe U in the Jhtnciad, canto iv. L 474^ 
But it ia dngular that views lo rational and tatialactofj 
diould have lieen objected lo bj a pkUoBupk^r like DqgaU 
Stewart* who condemna tfacm in no meaiuied tenna as 
** absurd ;^ and this upon the idea that it would be unworthy 
of the Deity to employ a niacliinery of second causts, becaiUe 
machinery among men is avowedly introduced to save labour 
and accomplish the purpose in view more easily and com- 
pletely, which of course cannot apply to the designs of 
Omnipotence.— PAilosofiAy ^ Mindf ii. 566. But the leal 
question obviously refers to the machinery, not for the work 
it doet» but for the akiU displayed in its eonUrucHon and 
operafiofi; the proofs of which are uDquettionably s tron ger^ 
as it requires less manual interference. 

The following passage from one of the most eminent of 
Newlon's followers is worthy of careful consideration :— 
** As we cannot but conceive the universe as depending on 
the first cause and cliief mover, whom it would be absurd, 
not to say impious, to exclude from acting in it ; so we have 
some hints of the manner in which he operates in nature, 
from the laws-whidi we find established in it. Though hit 
is the louree of all efficacy, yet we find thai place is left iat 
•eooiuieaiiiet to act in subordination to bin; andmecbanlMn 
has its share in carrying on the first scheme of natanci. The 
establishing the equality of action and reaction, even in lhoi>e 
powers which seem to surpass mechanism, and to be more 
immediately derived from him, seems to be an indication 
that those powers, while they derive their efficacy from him, 
nin however in n certain dcgteedrettmictibed and rcgukied 
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in tlicir operations by nuchanical principles; and that thej 
arc not to be considered as mere immediate volitwn^ of Aw, 
(as they are oftea represeDted*) but rathar as iastrumeaU 
made by him to perform the poipotes for which he intended 
them. If, lor exemple^ the meet noble phenomena in netuge 
be produced by n ram daatie tflftereol Niadltiw» ai Sir L 
Newton oonjectuvBd» the whole dRcncy of this nedhmi mii 
be reedlved into hie power and wiQ who b the Supreme Ganae^ 
This however does not hinder but that the same medBum 
may he subject to the like laws as other elastic fluids in its 
actions and vibrations ; and that if its nature were better 
luiowQ to us we might malce curious and useful discoTeries 
concerning its eftds from these laws. It is easjr to see that 
this conjecture no way derogates from the govemmefit mid 
inlliicnoesof theDeity» while it Icnvcs lit nl liberie to prnwi 
our uiquirict eoncemi^g the natuve and opegatioiia eneh 
n medium ; whereas they who hastilj reeolve diese powm 
into immediate volitions of the Snpieme Cfeuai^ wtthoot 
admitting any intermediate instruments^ put an end to oar 
inquiries at once, and deprive us of what is probably the 
most sublime part of philu«>ophy, by representing it m 
imaginary and fictitious.^ — ^Maclausii^ Account ^ New^ 
Unit DUe^ con^mrim^. 

In this passage we cannot fail to recognise the eipKsriaos 
of a poweiful mind»— fettered, indeed^ hj certain mrti 
phydesl notlomb yet sofidcntly free to gain • dearvlew 
of tlie real bearing and nee of physieal truth; pcriiapi 
designedly cautious in the language and mode of iDuitiBtiBB 
adopftdi 
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Note M. p. 225. 

In support of these and the like views, the writings of poets 
an ftequenlly appoded to, and with good reason, as such 
ideu are properly congenial to the region of poetijs — tbe 
cfvor Iks In mlifaking Ihen for phOotopliy. Thus a «dl» 
known and jusdy admired paeiage of Cowper, (ToiJ^, 
book T. L 710,) is often dted in confinnation of Ae opnlbn 
above adverted ta If thus applied, it involves tbe fidlacj 
in reasoning here exposed. The writings of that amiable 
poet in general, are a favourite authority with a considerable 
party for their disparagement both of natural theology and 
of phy&ical science ; a subject on which it must be manifest, 
tbe expressions of a poet, and especially one of CowperV 
tone of mind and general aoquiicmcnt% cannot be regarded 
aa of any weigbl. 

In tbe productians of anotbcr acbool, wboea views bolder 
doedy on tbe poedcal* and would be unexoc|i«ionabla if 
bonestly propoeed as such, we find dnular sentiments upheld. 
One specimen is referred to in p. 227. In the same 
publication we are warned that " they who interpret not 
what men call nature by the Bible, will bring down the 
Bible to the standard of nature and that "they who 
resolve eveiy tlung into teoondaiy or pbydcal eause% and 
win not tee Him who is tbe canse of all canie^ and woritelb 
by all those things whose operation meets our m nm i, wiU 
kae all lense far diioenung His band when Scripture pkadj 
dadares it**— ilr. Auqf^i ^S^raiefi, p. 8. If tbej dBd not 
resolve eveiything into seco nd a r y causes, they oould not 
arrive at any evidence of the first ; nor again find the proofs 
of the truth of Scripture. 

I have referred to tbe principle on whidi tbia adioal 
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groonds ito |iiftfnilfiBij and the Mtcoce of the church, to 
whicb it indwt its wppmk j«t doet aoi insert U with • 
DiTine authority; ^ABm, with rtnnge inooiMiitency or 
short-sightedneBs, it itill pratew to aicribe a DMm 

character to Scnpture. In another. piiblicatioa»* I hmm 
exposed these inconsistencies, and shown that tiia whole 
system is a mere petUio jftnncipiu To this school 1 appj*- 
hend, Mr. Irons belongs. Hence we may trace the motive 
whidi urges him so sealously to cry do\vn natural theology, 
the use of phyflcal acienocb and human leasoo. 



NOTB N. p. S 



I WILL cite ooe instance ilhiatnUive nf th e coofua ion af 

scientific and religious grounds of btBafAofew&twd to^ 
Professor Gaedc, of Uege, obserrfs, that «« In flidar 
righay to undersUnd the voice of God in nature, we ought 
to enter her temple with the Bible in our hands." This 
senthncnt ia quoted with much approbation, and indeed 
adopted as the foundatkm of his argumcn^ by Mr. Kirby, 
hi the Introduction to hb Brl*enHilir TreaiUe. To my 
apprehension I muetconfeas it is quite unmteU yble, The 

testimony of nature to the Krine «^ •"f 
n.usi Ufir^ i^eived M^J^M^ i^^fJ^JjT 
would have any rational ground for behevnf Hw TO^ 
To invite us to the study of natural theology with the HUe 
in our hands, is exactly like recommending the student to. 
Mtcr upon Enalid with Newtoo^s Pmict/jw in his hand, or 

. Remark, c^miMUrial^d MHtm^f^^t^O^-^^'^*^ 
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to ooromence the itiidj of the Greek alphabet with Homer 
asaguide; 

Thia atnnge confuaioD of ideaa perradea the whole of the 
euthor*a argument m hia ckhonte Introduelioii ; notnitb* 
atanding aome few exeeUent feaoarka on the right um of 

Scripture as not designed to teach philosophy, (p. xix. and 
xlv.) he falls into the most extraordinary inconsistency with 
his own principles conveyed in those very rcniarka» in hia 
theories of the deluge the central abyss* &c. &c. 



Note O. p* 236. 



Tbb following incident, involving the opinions of two 
eminent scholars is given by the learned author of the 
Parriana : — " I had once the pleasure of driving the doctor 
(Parr,) a few miles into the country to visit a former pupiL 
When we returned together it was a bright starlight night, 
and the beauty of the scene over our heads led me to ask 
him, with reference to the Mosaic record, how lon^ in hia 
opinioOf thoae otba had rolled and glittered. He madeaome 
icmarka on the term (cieatedy) employed by the aacted 
penman, distinguishing between creation, aCnctly undcntood^ 
and finrmatloo, or putting the then diaoa Into fta present 
order. I did not then admire the distinction which throws 
back the creation to an indefinite period, and thrusts the 
Creator from uliat seems bis proper place ; and if Moses 
should fail us here, and the same mode of criticism be 
adopted in other parts of Scripture, I fear we shall have no 
proof of the creation of a material world at loaaL* 

I am not quite aware to what dele thia anecdote belongai 
t may therefore refer to a period bdbre the cfidane e of 
geology waa ao decUfe aa it baa afaice becoBar* But under 
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^ thraning the Cieilor froB Uf proper plaoeb* by Midi 
fioodiMioiMi M IBs ^riiible works jAwdf andthecxpicHiQiicf 

a dread of lodng proofs of the creation from the adoptkm of 

certain iiicK^es of interpreting Scripture, betray the waat 
of clear views of the evideace whether of oatunU or revealed 



of tbemaetfeoeiitiNftliee^eolfli^ioa/ eitfim i c fe rred tis wMA 
I heve aeeBy I will nendoD en article In the Magajtim ^ 
J^pulw SeitmeB^ Na 1% JaniiMij, 1887f beeihig die 

signature of J. P. S., which I belieTe are the initials of an 
emiucnt and learned dis-seiuiiig divine. I refer particularly 
to this paper, as conceiving it may possess considerable 
weight with many persons; while the tone and spirit in 
which it is written is such as will secure it an impartial 
perusal from all parties. 

The quetdoD retpedbg the detcriptioo of the creetleB ie 
brought uito the ifaorleit oompe» bj lookiiig etthepwlK 
ttatenMat which the author gives of Us own viewe; he 



1st That «*the begbning^ meens en indefiidtily long 

period during which the successive forumlioos recogoised by 
geology may have taken place. 

2dly. That at a recent epoch our planet was brought 
into a state of disorganisation, detritus, or ruin, (perhaps 
we have no peilcclly appiopriate leniii) inm a 
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3dly. That out of this conditkm the existing cfcatioo 
took place, literally, at described, in six natural days. 

The author haa alao cxpieiaed hia poaitive convktkii that 
an J real eontiadictioa of the Scripture aeoount by geokgiGal 
phenomena must al oooa involve Ilka r^edkm of the irvA 
tf lla wkoU B^bU, But he eonlenda that the above intw^ 
pretation removes all discrepancy, and thus secures us from 
the consequences otherwise fatal to religion. 

He tlcx-s not appear to be aware that tlie s*?cond of the 
positions above assuD)c d is precisely that which is absolutely 
contradicted by all geological evidence^ 



Great weight has been attributed to certain critical 
remarks by Dr. Pusey, Hegius Professor of Hebrew, 
(inserted as a note in Dr. Buckland^s Bridgwater IVeaiite, 
vol. i p. 84,) on the interpretation of those expressions in 
the Itt chapter ol Genesis^ which bear moet upon the 
Blblleo>geologieal Yiewa^ 

WfaOa I noit readily acknowledge the critical valae of 
remarks coming from an eminent an authority in Hdmw 
literature, I cannot perodTe that anything substantial is 
gained hy them in support of the geological version of the 
passage ; or, in other words, the Jiypo thesis that IVIoset was 
inspired to teach geology either to the Israelites or to us. 

It appears, in the first pla(%, from Dr. Pusey 's statements, 
that the original word rendered created,* does not neces- 
aarily imply the idea of an actual calling into existence nut 
of iioKhiiig. Thiai indeed^ does away with the commonly 
nixived Scripture pnoof of that pivfaleiit opinion, but heara 
WJ little upon any geological dlflieulty. 

In the next place, the separatioa of die two 6fit verses, as 
a distinct account of a primeval formation, ia conridered by 
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Dr. Piisej to 1m jnidfied on crftieal graiiiid% and m new 

history of the exbtiiig cieatioo ooofldmd to begio with iSbm 

third ver&e. 

This (as T have already observed,) appears to me still to 
leave the main contradiction untouched; however, the 
karned author considers this quotioD of punctuatiaii to be 
importADty and oonfinns it by an appeal to the opidona of 
M writer% and to die laoda of divinoa adopted In aona 
eailytiansUtiooof tliaBflila; liaaddag ^ThialhaniajaBt 

•one would shrink from the impietj of bonding die language of 
God*s Book to any other than its obvious meaning, we can- 
not help fearing lest we might be unconsciously influenced 
by the floating opinions of our own day, and therefore turn 
the more anxiously to those who explained Holy Scripture 
before those theories existed. You must aQow me to add, 
that I would not define furtlMr. Wo know nothing of 
cKation» notMiig of ultimate ootiaafy nodung of ipaea^ 
except what ia bounded by actual existing bodici; nodiing 
of timc^ but what ia limited by themrolutian of tliooebodiaa. 
X dioidd be sorry to dogmatiie upon that of which it 
requires very little reflection or reverence to confess that we 
are necessarily ignorant. * Hardly do we guess aright of 
things that are u^K)n earth, and with labour do we find the 
things that are before us ; but the things tbatareio Ueavco 
who hath acardied out r"*— IFtML ix. 16. 

1 muit flliaerve that, in the espKMioMhein qootod» tbeiw 
ia n oartain ambiguitj wbich aeoma to laavn Ibcm with n 
meanbg lomewhat depndcnt on dm laader'^a own tun of 
diought. If the ««lkiating opiniona^ and tfao ~ dmoiim* of 
the day mean dioie of the Bible-geology sdiool, I moet ooiv 
dially agree with the learned author in hi& di&like of them; 
but I cannot see how a coincidence with the views of ancient 
commentators can jpossesa any weight in relation to a aub- 



800 



Nom» 



ject which they could not have had in view, since it waa one 
of which they weie altogether neeeuarily ^novant. Nor 
again am I aUe distinctly to undcrrtand in what manner the 
latter dauie of the pangraph beui upon the quettioii. I 

entirely agree with the author in his remarks on our ideas ci 
ultimate causes, space, and time ; but I know not to what 
dogmatizing he alludes on these points, in any geological 
speculations. £ven the Bible-geologists in their theory of 
the days" understood aa ngei^ surely do not dogmatize on 
any notions of time or space. Still less do rational gcolo- 
l^tt zefor .to any metaphysical distinctiopa of tho kind. 
They merdy affim tha succewiop in order of tims^ of 
depoflita which are arranged one on another; and of the 
respective races of animals entombed In 6iem. The quoti^ 
tion adduced at the end seems to me to refer rather to theo- 
logical than to physical subjects, and to put a check on 
inquiries directed not to the structure of the ealth^ but to 
the mysteries of heaven. 



NoTB Q. p. 254. 



Amomg the numerous publications on the question of the 
history of the creation, I have seen one of a nature in some 
respects so different from most of the other {^peculations on 
the subject, as to demand a brief notice here. It is entitled 
Remarks on Dr, BucklantTs View of the ^fosaic Crea* 
Hon, kct by Eretasepher. London, 1837* "^^^ author 
(malike most of his contemporaries,) is evidently qualiSed 
for Ma tmdertaking by some knowledge of the suljcet ; or 
at least nfcrs to the cooduslons of distingidsfaed geologists 
widi a fair appreciation of the weight to be attached to 
them, and without the smallest dispositioD to cavil at them 
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on religious grounds. He has, in fact, in the first instance, 
taken the very same general t<?nour of observation as that 
oi the present discussion ; referring, in particular, to the 
Strong and unanswerable argument of the absence of all 
indiettkNW which must him hen left of any universal 
diam in m compftrativeljf moit period* followed by a ^mal- 
tancoiit cfco tlon Ho has ^ ^ w ^ the mMmfttvmahlp bttM 
of the co-eadbteiieeof reeoil witfi ezCiDCt ipedce in tholaler 
tertiary fimnatiaoe; and hna pot in the most poinied man- 
ner, the iireiiidbieooncliwion tilatdie suppoted "latt great 
change, neither preceded nor was coeral with the formation 
of the newer pliocene ; nor could it possibly have succeeded 
that formation.*" (p. 15.) He avowedly passes hy the 
question how any universal ingurgitotion of the land could 
be brought to pass,** and hints at the utter ImpoMlhititki 
which afo involved in any hypocheibof thia kind» 

In Boppofting tfaeie plain inlncnces limn lhcl% ht hni 
given iho valiiahle teiliniony of a profened and atrenuooa 
advocate of icUgion to tlie neoeoilj of lionestly rejecting 
all those temporizing expedients and unworthy suppressions 
or disguisings oi the truth, which have been so conunooly 
practised. 

In attempting to supply the deficiencies^ as he thus ooo- 
siderathem, of the theory of a recent universal change oor* 
icipondi^g to the Monk creetioo, he is not equally hippj» 
nor very ooniiitcnl widi the tpiiit of Ida previous icatoH» 
He adopts u gencrd, nodonof die « days'* BMnntof 
indednite periods; hut in die particular detaib seems to mt 
not more felicitous nor satisfactory than any of his pred^ 
eessors, in the vain and revoking attempt to lower and 
destroy the majestic imagery of the sublimest oompodtion 
in the world ; and by the introduction of a literalixing 
intsrpretation, to tortnrs the whole representatioo into n 
sense which it never omdd havo been intended to hear. 
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On the qonlkNi of ^eglqgj mad Scriptm^ die iwder vill 
find tome iotcrettbg tcmeifcs in an article on Ae ^ Beecnt 
Progress of Geologj^ by Dr. T. Thottiaoo, intortad in 

0r. R. Thomsoo^s British Annual for 183& 

Observations on such a subject, coming from a writer so 
pre-eminently distinguished in chemistry and the kindred 
sciences, will be duly valued. And of the general excel- 
lence of their scope and teoour* I wiUiiigly express my ooo- 
iricdon. Did tbej cone Iran a kn aninent authoritj, I 
would not atop to nodoe what strikes me as defective in me 
perte of tibe itaaooi^g. But In the pieient imlancyp mj 
dfldn to tee such a lulgeet tieated loldy on the unaMilh^ 
graudt of tnith« muit be my cxeute Ibr aOudlog to one or 
^ two points which seem to me open to objection. 

At the coiiimenccmcnt of the concluding pcnrtioo of hit 
article (p. 259«) the author says : — 

** It has been alBrmed by some wrong-headed or fanatical 
individuals, that the facts disclosed by geology are inooo* 
dnent with tiie Momie aceonnt of the creation ; and on 
that aeeonnt attempts have been made to diieomi^ the 
cnltivntion of gttiktfj^ fcc* 

Hen I mmt oonfem etthcr I do not apprdmid the mean* 
fng, or dse the anther most be indoding himtdf wider Us 
own censure, since the views he has just before Ix-en broach- 
ing evince most indisputably those very contradictions 
which he here describes as affirmed by " some wroog-heeded 
\ or fiuaatical iodividuala.^ 

I HownveTi he next makes some cxoeDent observations on 

the flijecu of revdation as totally distinct iron those of 
seisneet in wUdi I Mt ftdly eoneur. BotbasnbsiqnsBl 
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jiaragraph, he affirms ** the cosmogony of Moses is nothing 
more than this, * In the beginDing God created t]ie heavens 
and the earth/ a propoiitioQ which no man of acienoe can 
refiue to admit,"^ &c. 

Noir, doubtlcM if the concgo tt y of Moeet** were really 
** nothing mora than thiib* dma would cxul no dHBcnl^, 
no questkm on the autgaet The dilBciilty ariaefl cntinfy 
ffom the cireunistance Aal the comogony of Maaw* §§ 
fomething more dian this, vis^ the literal deacription of the 
six days' work. And moreover, that this is not merely 

the cosmogony of ^foscs,^ but ia recorded ai the Divine 
declaration from Mount Sinai. 

The remainder of the author's obaervationa coniiii in 
acutely turning the £Mi of successive creations of qpedei 
into an aigument in favour of Christiattlty ; dnce ravda^ 
tioa lests on the admiaiion of ^[Mffial interfcntioiiy *«><1 dnM^ 
he aiguea» aie caaea of tiptdd intanentioii. On tfaia poim 
I can only refer to the comidenliona adverted to in the 
third section. We do not yet know what secondary means 
may have been employed to bring about those successive 
creations of species, or modifications of the forms of orga- 
nized life. The author also employs^ £or the same purpose^ 
the doctrine of equivocal g^neratioii. The recent researches 
of Ehreobeig* have» at least, thrown great doubt on that 
doetrinak 



Nona p. 26a 



I UAVK before referred to one writer as a specimen of that 
school who consider the cause of rduaon as unaUe to stand 



• 8m hi* memoir iu PogpadoiTs ^jumI. XXIV., aad twtwliloil Im 
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investigation ; and regard adenee in general» and geology in 

particular, as subversive of religion; viz., Mr. Cole, in a tract 
addressed as a letter to Professor Sedgwick, but in which 
he devotes two pages to myself and my fearful heterodoxies. 
Of all the writers of this school with whose works I have 
haf^iened to meet, this author appears by far the moH 
ntbnal and eonnttent. He followa out Ilia prindplea to 
their logical extent; innating tifpidky on the very letter of 
every {Nirt of Scripture aa applying umvenaUy » he contenda 
not only fa the kUtorleal nature of the deacription of tfan 
creatMHiy but for the obligation of the Sabbath, and for 
absolute predestination. The very title, implying that geo- 
logy, if true, is destructive to the whole truth of revela- 
tion, is a startling assertion. And the whole volume is full 
of such doctrines ; that to maintain geology is^ in fact, infi- 
delity. That scientific and inapired truth are cnentiaUj 
hoatile to each other ; and ao incompatible, that one or the 
other muat be r^ectcdi oonceiaoae which can but give 
a palpable triumph to toeptictUB. 



NoTB T. p. 209. 

^^^^ 

1 

In the able article in the Edinburgh Review^ (No. cxxxi) 
I on Dr. Buckland*8 Bridgewater Treatise^ some remarks are 

I made oil the geological discrepancies with Scripture^ and the 

prevailing viewa respecting them^ which eppear to me In 
I auggeat matter for more conridcration than the reviewer 

aeema diipoied to beatow on the subject,— -He Hose seAo 
;\ dMw ioMtBU trtaM on ftarit of IHiH. 

I The article throughout exhibits the most luminous and 

I philosophical views of the scientific part of the inquiry ; 

I the writer^ however, seems anxiously to avoid any prsciaa 
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dtsctttsioii of the theological diificulties; and, in fact* skilfuUj 
eludes all such questions by appealin;^ in forcible terms to 
the existing satisfaction of public opinion in Scotland on 
these points, as restiag on interpretations now uniTenally 
received ; and then, going off into an doquent view of the 
general loope and dengn of vevdalkm aa diatiiiet tarn 
adentifie object% he there IcBTea the natter. Yd hi tha 
f c p rc a c ntatimi thua nade^ slight and general aa H it» iSbtm 
seems to mc much of interest and demanding notice in con- 
nexion with the object of the present work. 

After a luminous historical sketch of the progress of 
geological views, the controversies which prevailed, the 
hostility once excited among the Scottish clergy agaiad thm 
new science, and the gradual ceraation of thai uppositiun, 
the prcMt situation of aWn is thiia decoibed 14) 

After having for half a century * etomhlcd on the daik 
mountains,^ the Church Is now feeding her flock on the 
green pastures of the Huttonian geology. She r<x«gnises 
as an impregnable truth the great principle for which 
Hutton and Play fair woe proscribed, and has commanded 
the sacred schdar to accommodate his philology to the 
Huttonian inteqpietation of the language nf Moseap"* Nov» 
not to dwdl upon the somewhat stoguhir kind of spiiitQd 
pasture here assigned to the Christnn IktA^ I conftw I 
neither understand how the Church succeeds in enforcing 
this command on the sacred scholar; nor what sort of 
** pliilology,'" can efiect the accommodation required. ITiave 
before adverted to the various philological attempts, which 
are all manifest failures, not only in principle but even In 
their critical dctaila. I hava ako pointed out the aelttd 
foreeof thecontredictiona; andatthenmatiaM^asappean 
to me, the entire Independence of Christiantty with imped 
to them. To apply such considerations, it would seem, must 
involve peculiar difificulty in tlie case of a churdi whoae 
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fmiiltfMi (I bdkve,) an grounded upon • wy expcc» 
adopdoii of the oUigationt of the Old TcstameDt di^pen- 
Mtioii, and especially of the Sabhath, ui aooocdanoe with 

the dogmas of the Westminster Assembly. Notwithstand- 
ing, by some means, it seems, so completely has this accom- 
modatioQ been brought about, to the satisfaction at least of 
all inquirers io Scotland, that the reviewer says of Dr. 
BuclthuMfa chapter OB the subject^*' To us in Scotland it 
teemed a work of supercngation:* the questioii had ben 
^ diacuned to exhaustion during the Scottish oontiomiy 
between tlie riwtl theories. Even the pious Professor of 
Divinity in our university had adopted the explanation 
given by the Hutionians, and the public mind was equally 
tranquillized.'' — p. 15. 

The precise nature of the explanation given by the 
Huttouans^ and adopted by the Professor of Divinity, doee 
not appear. However* that the publie mind should have 
been tranquilliacd on the subject is not suiprising. The 
great nuss of noninsl believers doubtless looited on tiie 
disclosures of geology with consternation and Horror as long 
as they were told that its doctrines were subversive of religion 
by those who ought to know. The Professor of Divinity 
had but to ailopt the ** Uuttonian explanation,^ and the 
Church to enjoin on its ministers the use of a corresponding 
•«phikkgyr and the public thus enhgbtcncd, munedntdj 
ceased from thdr outcries» either against gaolqgyy or b 
support of the truth of religion^ and rriapsed into tbor 
ordinary utter indifference to both. 

The reviewer, however, continues in a subsequent pas- 
sage : — " The que&iiun, indeed, lies within a narrow com- 
pasa» The truths of religion and science can never be at 
wiancn. A geological truth must coaawand our assent as 
powerfully as that of theetistcncaof our ownadnd^oriif 
Um Deitj Ufludf I and any pevdaliBn wUdiitands opposed 
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to such truths iiui^t b:^ false. The geologist has therefore^ 
nothing to do witli revealed leligiou in his scientific inquiries. 
It is the ottice of the divine to interpret the Sacred Canon ; 
and if he does this with the diacrinuDation and learning it 
demandi^ he will never find it at Taiumoe with the deductiooi 
of scienoe* If Scriptiw^ on the €ODtiBij» be ttadied bf 
instahnents» andviemd fram insiilcted ponita» and inteipnied 
Hterallyln its detached pawages, we thaH find it at wianea 
with itself, and shall reproduce all the herc&ies which have 
disgraced the history of the Christian Church. But if we 
look at the sacred sdieme as a whole, and generalize its 
individual propositioa% we shall find in it a imitf of do^ 
titnc^^ to 

In thegenend cxeelknoe of these lemarka I fuHy acqiniscab 
The obsenratioo in the fint sentenoe is undcniaUe;— tiolk 

cannot be con t r a ry to itadf ; I would mcrdy nodoe that thia 

seems a singular reason why the geologist should " therefore 
have nothing to do with revealed truth*" in his researches. 
That he has not is very true ; not for this reason^ but on 
account of the essential independence of scientific ioqinij 
into the works of God, as I have befote explained* 

But fiirthcry it is worthy of notice with how modi sUH 
the precise point of the contradiction is duded under Ibe 
eloquent and undeniable generditles by whtcfa tlie respoo* 
sibility is shifted on to the shoulders of the divine. His 
business it is to interjiret Scripture; which, when rightly 
understood, will never be found at variance with geology : 
— Jnd wkjff Became when comprehensively studied it 
fumishea a unity of doctrine^ a spiiitual law, to, all 
which great objects of revelation the writer ptooeada todOile 
upon in the powerful language of just enconduHi dm^gb 
the remainder of the paragraph. 

In a general sense nothing can be more just than the 
remarks here made on the principles of Scripture interpra- 

Xt 
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tadon ; yet this appears to me not a little at variance with 
the literal philology before recommended. 

In a more particular sense, however, I cannot but regard 
the indiscriminate adoptkm o£ this generalising ^ sjstem, 
bjr which all the different puts of the Sacred Beoords are 
amalgiiiiated into one» and the ^itinction of Aeir aepanta 
applicaiiont lost dglil o( ai the very soatce of the difliculty 
and cbjecdoo ftll oo die graond of the geokj^eal diaeii^ 
|MiDcies. 

There is no doubt a plausibility in the vague assertion 
that geological conclusions cannot really come into collision 
vtth idij^s truths: — but the facts show that io the present 
iutaoce there it nidi a ooUision;— once the literal hiitoiy 
of the creation involves die primeval inititutiQii of the 
Sabbath ; a collision which no philology csn pravent, no 
generalities disguise ; — but it can become an ohjedion only 
from the prevalence of that system which mixes up Chris- 
tianity with older dispensnfions. 



Digitized by Google 



3M 



SUPPLEMENTABT NOT8» 

<»ll THK 6KOL06ICAL KTtlllirCK OF VMtMlA COMDITIOMl 
OF OB6AK1ZEO UrX» AX» m miBlQKEll 



III ooiTQborBtioii of mj lanaifct cn the unbtokctt Miiei of 
cbaiiget by wludi the exiitiog order of things oo the globe 

has been introduced, I have peculiar satisfaction iu being 
permitted to present my readers with the following extract 
from a letter with w hich I have been favoured by FsorufOft 
Phillips, of King^s College, Loudoii:— > 

^ The or^^m of orguat life upoo the gkbc^ h vmjp 
perhepty be imponible fer geokglets to fix, dtber vilb 
frfereiiee to the wicceMiTOliiwee diidoarf by theeMuawBetkMi 
of tbeearthli cnitt* or the geographical poiifidfs ; but it k 
certain that in descending the series of strata, i. in 
ascending the stream of time, we arrive at epochs continually 
less and less fertile of animal life, and finally reach a ter- 
niDoa of this life, as judged of by the organic remains im 
the rockii iefin liUmmmg the Umit of geolqpcil tiBM^ 
MthnetediD terns of the tbiekncM and wture of etntified 
deposits Thk u the true geoUigfM ddtoitwn of die origin 
of organic Bfe oo the |^ob& 

«* If it should be asked, as is natural, were there any 
previous systems of life oo the globe? I reply, this is m 
matter to be considered oo the evidence collected by geolo- 
gbte as to the phywl oooditioos under which the eii&r 
atnito of tbeg^obentn deposite d io the ptfaw w e l ooMi. 
Pcrfaepe tbe bohnoe of evidenoi^ indiAif of ooune tbitt 
dcnvedlioiii pMnl phyiioel ooiMidMiidoQ% kfelkvoiiFof 
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tlie hypothesis that the globe was in a state unfavourable to 
the development of organic life by reason of the greater 
influence then exercised by its proper heat iijx)n the pheno- 
mena at tlie surface, than after a considerable thickness of 
fion-conductiog materials (the earlier strata,) had become 
efTcctual in retarding the flow <if best &om within. At all 
events, far uf^ reasoning Irom fiiete cAMerved> tlie or|gb of 
ofir «y«le»i iff mytmic Ufi ii to be |dnoed in die midst of 
tlie period of primary strata. 

** The earliest forms of life known to geology are not, as 
might perliaps be expected, plants, but animals ; they arc 
not of the lowest grade of organization merely ; zoophyta 
far advanced in structure^ (lamellifmms corals) ; brachio- 
podous bivalves* of three genera» were found by myself on 
Snowdon» but no dUUnet traonof planta* ThefifMiier 
of species of this early fauna it extremdy smaU» but there 
b about them no mark of inlbrioritgv-ao extraurdbary 
simplicity. 

" From this origin of organic life there is no break in the 
vast chain of organic development till we readi the existing 
order of things : no one geological period* kmg or short, 
no one series of stratified rocks, is everywhere devoid of 
traoesoflife; the world once inhabited has appaicnllynefar 
for any ascertainable period, been totally de^niled of ita 
living wonders; but there have been many changes in the 
individual forms, great alterations in the generic assem- 
blages, entire revolutions in the illative number and deve- 
lopment of the several classes. Thus the systems of life 
have been varied from time to time to suit the altered 
condition of the planet* bnt never extinguished; the earth' 
once freed from ita early inadequacy to support file aoooid* 
iiig to the appointed laws of ltfc» has once been pniliiie of 
mEfletsble and •wl— 1 exislaioa. 

The proporiitmaie numlter of organic forms has gone OQ 
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•veil gnduallj (Me my Guide to Geology,) augmenting from 
the doMD tpeciei of the Snowdon dale% tbniii|^ the tm^m 
hmdrcdl end move tipwatt ef the oolilc^ the Ibur »V^"TTnj l 
Ibnoe of the tertUrj em^ to the midlitiidci of emituig 
things. The change of orgwie stnietme ie aleo^ in eome 
degree, pi u {portioned to the time d^pwd; tried by the 
ccphalopodous uiollusca, we see pcrisJi first the ortboc^atites, 
then the Belemnites and Ammonite*, while "tmifilw and 
sepia exist to represent Uiis class ill existing nature. Hie 
development <if the dilTcMnt rlewn of nfmft^ ie uaaaDj 
thou^t to cshifait a amibr idationy aa if natnie had heoi 
eontmiully impioved from tlie moment of the oiigpi <if filh$ 
bat this opinion Is, If taken generally, oneof the least certdn 
of all the general notions now current, because of a radical 
defect in the reasoning. This defect consists in assuming 
into one ioductioa tlie terrestrial and marine races of animals. 
Now, as the higher forms of lile are ierreairial^ and the 
lemafaie of teifeetrial thmgs are only hy a o ddent mixed 
with the qpoib of the aea» it is no wonder that memmilia 
and biidi are mdy i u ye ted even to oomnr among the 
hoiied spoils of the oomn. Ro«ever» die IKddphis of 
Stonesfield is enough to cast a doubt on this notion, which 
should be more critically examine) by a logical proems. It 
fciiould be inquired what is the order of development amoi^ 
the marine races on one hand, and the terrestrial groups on 
the other. The latter are too lew, in a ibsril states to justi^f 
any dedmm; tiie Ibmwr supply oertam avideaee. The 
order of devdopment k, zoophyte and hracMopodoos een- 
chifera; the same groups, with the addition of plagimy onous 
conchifera, gast.crop<3da, cephalopoda, fishes ; the same, with 
the addition of reptiles; the same, with one solitary didel- 
phis i the same, witliout didclphis or any other quadruped ; 
the same^ with marine end terrestrial qnadn^ede; existing 
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Is the praMt maUon of life a continuatkm of the 
previous o nci , a lerm of the sine long series of oommii* 
niceted being ensner* Yet ! But not as the offspring 
is a continuation of its parent. The present ciooodfles are 

not thus derived from the Teleosaurus of Caen, hy indefiDite 
change through time and circiimittance, as St. HilaireV and 
Lamarck's, (and Goc'the''b ?) j^jicculaUoiis might lead to 
suppose; but the existing forms of life resemble those of 
times gone by^ because the general aspect of the physical 
>€ondttions of the world has always been, sinoe the origin of 
life on the globe» decidedly analc^us, and they di^fkr from 
them because the co-relation of life and phyrieal cooditiaat 
is strict and necessary, so that all the variations of these 
conditions are represented in the phases of organic structure, 
while all their gener.il agreements are also rcproscntcd by 
the conformity of the great principles of structure in the 
beings of every geological age, and the often repeated 
analoK^es and paralldisms of series of fonnB» between diUb- 
rent gebkigicil periods* whicb we now hail as a law of 
nature^ when comparing America or Australia with Africa* 
Asia, or Europe. 

•* We are not, then, in a different system of nature, pro- 
perly so called, from those which have been created and have 
been suffered to pau away before the birth of man ! but in a 
forward part of the same system, whose law of progresuon 
is fiaedt though liom time to time the significatioii of the 
terms Taries* The full and complete system of orgmuc 
life now on the gkbe indudes all the cllectsof land and oea» 
warmth and cold, divided regions, and all the otficr tilings 
which arc the diversifying cau&cs of nature; and it is no 
uonder if before this land was raised from the deep, and the 
present distinction of natural regions was produced* there 
was not the sime extreme variety of natural productioni» 
TiU that faiici/ wnt ocfa wqp e d oo the globe h was nol tbo 
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fitting place Ibr mteUeetiial man that nam il Is; Ibr wasdy 
among tbe other luea and oo-idationB of the vuiUeeKatioii 

this is one ; by its inexhaustible diversity and ever-growing 
newness to interest with a peipttual charm the growing 
mind of a rational being, and lead him by a flowery path to 
the full cultivatioQ of the divine thug within htm, whidi 
laiaet htm above all that hb aenaei make known, and thus 
to fit hun for the hig^ieat conteraplatioii of vhidi he is 
capable^ vis.^ the xclatioa which he hean to tiie iinaM 
Author of all this visible material vorid. 

•* Thus, to the mind of a geologist nature is one glorious 
book ; one system of appointed and associated law, inde- 
pendent of time and exempt from change, but operating 
under conditions which vary with time and place; the pest 
has prepared the present* the present explains the part and 
pomts to the futuiei'** 



Digitized by Google 



BOOKS PUBLISUED BY JOHN W. PARK£B» 

VEST STRAND* LONDON. 



♦HISTOHV OF THE CHRISTIAN CHURCH; rn>m the 
ceasion of Jevm CSirist to tlic Conversion of CooaUntanek Bf tb« 1^ 

EDWARD BUllXUN, D.U. CfcML 
BvnThlMdfy1»«M«iirlmvm|ri«yc4ln4i«dMii«tlw4URml IbrtMwIifc* Hillilw ha»wamauU,mMikf» 

rionJut t (if prrsiTii m tini; uriiTi r rvlI,'i>)Ti* inijir-vKftiTT) ; and 0\'cry rc!uJ<-r may dcTiTX" frthtmriinn f'nym thr fac+s 
uf thi» naturv wkii li nn: L oaUuiuii >n tin- rrconlsuf |iakt aKC«i but tbc lti»lur> uf the ChuixU l» the ilMtwy 
•»f Troth:— it descTint^ ii|htn the i>n);;ivait of a IU-U|Mn wbirh, imdo4jb<odtx< camo bwt Ik<avm. and which 
Is, ■i>do M lite<<]r, tbc onijr rcUgioa Igr wbidi «« cm iMps to t* Umwbm. TUsmtoooesiYMts tfacllkt«7«f 



The EARLY CHRISTIANS; their MANNERS nnJ CUSTOMS, 
'nn A r.S aud SI;fF£RING& By the Bev. W. 1*1UDD£N, M. A. 4<. 



T«»fivitewqrGliiMtaB«liokMbKatM|htl»Rnl to Kbie nmt tmmi Utm << 
of Chrii<,hllw timet tlwt l miiwdliifa ^y fMteiygittieJc^ Ut 

piwigCK, talfcn froiii u i ifi is of rrcdit, kcuhc if Iho' lurllcalitr CQsti>ni'<, ^va3«of life, and !iab5tj. uf thinlrln^, 
common amoog tiso tin>t bclicven in our holy Jii-llgioa ; topolat out alao in what ivi»p»x t» the Church at 
Kngland haa follow ed thorn ; io a word, to import AfRMRl kne«lodfe of th* cfaaiacter of tbc Early C 
dirtBttlwtep«diiri,birtyi»tr^pi4,lMHai^fwia» W Mi» lM » iiiihil M i t »»»»B<iitt4 wca <»> 



THE BOOK OF THE FATHERS; ecmtainiiig the LIVES of 

CELEBRATED FATHERS of the ClnistiaB Gbm^ the 



Spirit of tlioir Writings. Dm. M. 

Ir iM ttum the writiagi ei thow men, affMrtionatr^ and Jvntljr atarM tlw ** Fatlim ol tb* Chwck** ttMd 
iNMumof 4hoatflitt«f nMnlNy, iiitiftM.nJ of klitariifllftiBlibftavttam drmwabgrMMMMm 

* * * * There are ^-arious eawM«liy th« works, and cwn the namcK, of Ibo Early Fathcn, an aSmoit 
aaluKmii tu many Chri»liiin». • # * • To Protectant rcaidcnt, one jcrtat nioar, pcrh;tpa tho mokt pwwerfal 
of all, c\i»t», a nd (li.it l», tlic corruption* ljUroduct>»l in(r) iho Ftiimjxi Calhulk Cljuj-t h, in Ijtcr :j f<r*, im the 
pretended taaiia of tbeir autboritjr ; tbelegnMis and miractca, iatefpd ate d with themnrntivcseC theltUvM 



THE ANGLO-SAXON CHURCH; its HISTORY, REVENUES, 
«nd Genenl Character. By the Kgv. UENHY SOAMES^ MJL, Aathor 

of the JIutorg th» B^fbrwrntmu. 19$. 9d. 



A HISTORY OF POPERY; conuining an Account of the Origin, 
Growth, ai^ Progress of tlie Papal Power; itt Political Inflocnce in the Emvftm 
8tate8>System, and its Effects on the Pi'ogTCss of Civilizaiioiu To which wm 
added, an Kitomination of the l^rcsent State of the Kowiali dnnh - 
* ip InMj %htkt IBrtoty the UmUikmt »4 fhnhaiM 

of MonMAItgwafc •a.ii. 



Tk e <5f iicm of ihU wort U to trace ttip nripiTi nnd proirth of the tpmporal pOTvcr of the "papcx. and Itj fffkrta 
OS the poiiLicala^d mh. ial r.^ >.ivJn Ilu/oj»e. I>otlriHalcuutnjvcr>j i!»a\-oiJo<1, und popcr> !■ rUk-fljr emuldarad 
la Iterdatloa te civiUution, and tho profrces of knowledge. Tlir autltority wliicb the Roiaiah Cbvch laag 
iMliew tha Bitnda and avtlona af «Ma« «ad tbt iaccHBBi cffortt aMi4» to 
ilifi 



HISTORY of the CHURCH oTENGLAND^Iodie REVOLUTION 

16M. Dv THOMAS VOWLER fflORT, DJk 



HISTORY OF THE ENGLISH EPISCOPACY, ffom the Period 
if tilt hmm Pirliamwit Io the Act of Unifomut/. fij the Ber. TBOMAS 

LATHBURY, K.A. 11*. 
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•THE FAMILY HISTORY OF ENGLAND, hv the Rev. G. K. 

GLEIG, ILA., with an oxteQuveseric* of riCTOKIAL 

ILLUSTBATIONSb S Volt^ U, U. 

Tub mainpurpowaf tbeFAHTLT tfii(T«iTwfbr«LA]*Bli*i %ceiito«rit> «AJeeliWlilcfcta wtd^naJtrtiMnfi 

are nrit alwaj* fuund lo coim M.- ; namely, to render tlie stu Jy of i!ngUah Hivt..r>- not tnrn ly in<^tructl*«, bat 
Inlrrvating and amtain^. Fur ihi* purpme, thagivfttot ciira ho* ban taken to fteixe upoa all tbot« ctrlkJaf 
teatitm in the deUil of ercnU, wbicb not only convey to the nlad of the reader • vivid picture of aceneo put, 
batladaeeliiimtowgiwfiraHicfiMUtotiMlrcuHfr Wm>tlicplrflMt<qr«f liitlwy, tlnwtow, i» w4nton»ly 
tMfht, tttotMitlitte>»iMiiatrcrtwJ>ieJtegwrtMytoni yoMgMi<>MI,>ar«ibiiM«>t>tt>c— rtiwinipit 
■cop* to rvfliftlon ; In the other, matter thnt f.'.\n nni rx< itn, wittto It conveys aound mora.1 InstrucUoa. 

Thoworkteaddrcwedtonndenof all rank* and ACOB. It is cnincntly adtptcd for Um lue of Schooliw 



A HISTORY OF LONDON ; from its Foimdatkm by the Ronuuii to 

tlkd AoGCfliioa of Queen Victoria; trilh MM account of the Progrcia of its JmA^ 
UUmmh^ and Sketches of the Mannera and Custofm of the Peoplt^ 

from the caily Agt-s. CHARLES MACK AY. 7« 

0» tllit HHtCTict of Lurt4on which have hithcrtin appcnrH, wroc ha.\e bcrn loo voluminous md t-ctlT for tlie 
Kcncrnl rcaOcr, and ollicrs too cxclnNivcly addrt^^scl to the mere cltiitn, tb« Hntirjiiannn, oi tlic LrartUer. 
TIm ott^DCi of Um pmcnt Volume it to famii>h in a tangil>le form, and at a KnaU |»^ice. a ficnrnl and popuUr 
cirlliBition. and of tbe orlfta and pi o giw of thoao orieiita which havo nlaod Loadoa 
Th« Work, hnw v fcr, to net conflntd t» > htototy of ovCTta. bat cootalna pajMo 




A POPULAR HISTORY OF THE REFORMATION, in 

f, Switxerland, and Great Britain; and of its chief AmMten, 

Opposen, and Victims. By TUOAIAS FOX. St &t 



THE STUDEVTS MANUAL OF ANCIENT HISTORY: 

contaiuing Accounts of all tbe prindpal Natioiia of Antiqnitj. 

B!fW.aTAYLOB»LUX UibtdL 



iftttowMkls te iwlytho iiBaMU wtHi tmmMmmtmyiimapa twrtt t> «ait <f 

the andrat woritl, aaJ at th* Rnrnt! time to lead htm to the ccnsl deration of tbe eaujon ihit pm.3ui>^J th«5 
principal rcvoluli(>n» rrcordrd. The gao^fraphical porition, natunvJ productions, and pnicTt-^ of clTUiiilioB. in 
a\[ the Rri-jt ninn.Trfhic^ and r<. ['nl'l irs, have bf-n ill I i^i-nlly invciti^ilod . an J the ir ttfect on ihf fortunes of 
th« iUte DolntcU out. Thua tlic phlloaoplgr of kUtor^- i» mad* to illiiatatt the oarrativo without intcmiptiaglt. 

THE STUD£NT*S HA^LTAL OFJiiODEBN HISTORY, bj 



• The CRUSADERS ; SCENES, EVENTS, mnd CHARACTERS, 
ftvmllMrimMflf A»GtandM. By T. KEIGBILET. TmYcIk^IU 

Ik thii -warV , ihe CYiaadera, t>i« Crrclm, Tiir\:», artS ^Arirrrii of the limm of Um Crusaiirr*, trt «et befm Iho 
view of the K«der as thcylivcKi, Hic ukIu, and aet«4. Their v&lo«ff, thdr BopcntiUan. tbeir fcrodty, itmir 
kaBoar. arsdi^pUy*^ iaaattrong k u^iit nl'-trirlrtlnfTi' " I iMnnnrrrTT frrmlt. anl ■rninila liiisfTlpHwM 



•HISTORY OF MOHAMMEDANISM, ami the PRINCIPAL 
MOHAMMEDAN 8EC1& II7 Da. TAHAB. fikttL 

Tawwartt fwttalM • Adl acretiat of tiw Mohw—fftiii tnmkmB iwntthg (h* OTlfte of their fu&t n 
It a" 



yorax: «a url^lnal Mohaimnedan Creed; snA 
th* toodlBi MCto that <(l»tdo th« Ml 
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PUBUSH£D BY J0H2f W. PARKJEB, UONDOV. 



LUTH 



ER and HIS TIMES ; a History of the Rise and Prpgrm 

•r German Rcformatioo. By th« Ber. J. £. BIDDIi]^ MJW 

Author of Fint Sumdagt mt CkmdL Ifc 

while &ttei><Kt«; A Diet at Aus»ban;, in the yxsir IXU. iMnwy^ m ctrilinr; rrpruaL-ntatioa dt the Cernuia 
Rcfonjiatioii sa its liuly hiMorj' and pranrom. A man clothol in tlic wtuai luMt of A dkKtnr of divinity, and 
Kavini: the rLwnae Ctpnio (the Grcck word for Ilenchlinl \nTitU-Ti on bock, fini came up*>n the fci-nr. II0 
bn>u^fc«MhMB»biuHlko( Mielu, woma crooked and come stnu^rts aadlwrins throws tbrm doira in 
iM went awigr. II* wm fallowed by aaocooi, feillloiM»«eidar print, aalo^^ 
»af Erasma*. wito took (roat palm In c«i4BM«Hii«t»fHlttBalhk»laflnler and I* 

but. finding that ha laboBfod In «ala. h* AaAUilMlHnwwfUtf. and quitted the Msa 

Thvn c^nirtr l:*-. M.ir! ri LutbCTt In tha dwtmf a nionV : he ■i'. t fire to ITie cn>olLC<J vtick*, anJ, wIk q tlif ftjm© 
began to linr, «1tlidrc«r. Ilcroipon tha Empctor appoarcd, who, tertoK the crooked Mlcka on ftrr. na Into 
theariAtwafcaawordtnhtohand. wMhwhIchhecadwitWBdtotithigaliih ttw Ewta; butbgrtfalai 






iSOcd with oil, and the oIImt with wa*<Y. 
I U» ranlmtK apun tha iNoniag 1 



Tha pontiff', to hla Aatrna, laid bcH nf the vtmmA «f 

and roused I 



*JU«S OF EMINENT CHRISTIANS BjtheHev.R. B. HONE, 

JLA^ Vkv of Hales Owea. S Voli^ 4«. 6d. mdu 

Tws paAa^ wouS Urn aivcMmiioiilyaa MR of praco, Hkt wtnwm vMtk %rfUI ttm M sMirlfUl^ 

v?ft(-nr<t smB IjIp^vx! hy a s.utli1 Jnflnrncf , t7)Lit f 1 w mnro pliM«.irisr ctr kurn-v^ful n'a^ t nf rvT-usTiuicuJJng 
the {tsar ant lorr of (-nd have bcva found, than the poblir-atiDn of n-lixiou-i biography. With tiia drMfnof 
promotiacMfoodacauaa, bjr thoUcHingof Gud, thrjc littU- Toluinca havp bom writtt-n ; and it la ha|n4 tkala 
Ib caiijln> it into execution, a fresh intern* nay bare been fiwn to tbe Uvm of thcw eminent jwnonm. 

popular work is bow COMPLETED, Igr tko raUkatkni of tlie XHIkD 
volume; wiifahaHj to r 



THB LIFE OF SIR WILLIAM JONES, by the late LORD 
NMOUTIl ; wiUi Notes, SdccUoM fnm bk Worio^aiid a Memoir of liia 
Koble BiogTapher. By the B«r. 8. C WIUDB^ HJL S Vols., I0«. (M. 

loKC* waa not only the most eminent Hn^»t, bat in nnajrmpcctaflaeaf tha naktranaffcahla 
m» Imt natiiijri anALRasTnwfMovn'a SIctnoiraf htai liaa>ii>ajatt|f am iMm naC thaaHl 
lwli«Bth«, aa* iHHalait flaw <rf awtoa 1 1 i in ly > •••• To Ik* iraaal adiOni «r 

Memoir i» prefixed a notkeef ila latctr-deccaardantWr; wlio, thouf^h hlf^hW rr^prr-fM n% %n 
and ral«d to the pcnaga for Ua MwUcrl o m acrrteca aa Gorcmor^cncint of iwlia, waa 



Sta' 



this 





OF SACRED POETS; prt-ceded by an Historical Sketcm 
«f SAcaco PoETar. By &. A. WILUIOTT, 

THnttyCollcia, Ctrn Mi g ^ 4a M. 



Tns fiartTolunir of tht*o Llvrn prt-M-nt? n\ ample a virw iu Jimil<i moulil pc-rmlt, af tha atata if I 
I^>«1>7hitberr{«Dsol Eliuhrth. Janrn tha Find, and CTharks the Fint. AoMmg tlMpootaaadi 
i«r whom nkfjaphtcal and CritM llMfahti are rItmi. majr be rmonctatei, < 
WmndtB Davlwni, dia M a lwr «f MM aavMla Ycnieaa ftam the rtalnM; Iiann*: Ikawne. the 
t w i II ft M i Ll pla nf Bpenwrt Vu/tmti Wieali Wr Jiiwi li wilww ; Weywned. the anthnrof the HUrmrekk «/ 
(ht Birmra AnptU : Sandj i; Lord Bae»i() , the frU n J of ITi-rh<-rt ; lTolkbi>«, rlio jibilo-nplii r. AnJ JW ti Jonioo, 
hli aw— 'ittjH In the translatioo of the AtltnH<.emtul iff Ltarmimf{ thaceWbtatcd Lord Herbert el Cherbw7| 
th« n n— iipiishad and learned §cldm; Arehbiihope WaUaai*MilaBi| ImI lIMMkl^ AalMVMrtlMai 
9t tmmti CowUf, the affectionate fHcnd of Craahaw, a*. 

V ^ SECOND nnd CONCLUDING VOLUME, oommaieiai with M&m 
aai doung with Bishop HxBBa, thos formtaff a riifri|il ii>| MANA' ~ ~ ' 
U V£8 «f llM BBiTiaU SAGRBI>rOBlCli I 



• BLADINGS IN BIOGRAPHY. A SeloctiQii d the Lim of Eim. 

It Mea 9i all NalkM. 4ju ed. 



IkKftllpidf lMiw«*lil»SH»aBaMMiaitttaV««a«f AataaiMMlflMiiMel Imporlant rPTelBtkMi 
^Htory rpeordv fmn the ago of RewMtrfi te that of N.-xpo^on. Caiw hae been taken to »ck>cl Itwm 
I iiinrrmlnt~l '~* ** '-t-'itiI iitrf'Ti bWralial aadiiiL AUtbaU««a] 

mttm. iilgiil ifiiit Ifcwaaf - 
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PUBU8HED BY JOHN W. PARKER, LONDON. 



UNIVERSAL J^IYTHOLOGY; an Atxouut of the most importaiil 
Systems, and au Inquiry into their Origin and Connexion; 
with CoosidmlioiM on tho KORAN and the TALMUD. Bf Ito lUr. 

IIEXRY CHRISTMAS, Sc John's CoU, Camh. 7«. 

TiiBiwifinniiinitKliolMto«lli«wlKmfMrf«M|tih^^ TIm MytMofjr «f 

OrecM'uid Rome ha* hrm ttvdled tOmoU exelwrirely, Hhmm Brttbra' tb* VMMtfmpwtaiit, norttM «M* 

fnterotln^. The Kv-tfins of tho East and of tlio N"rfh,of Kcyjrt and of Chlnp, would hartOtaltntcd tbo 
Orcrk ami Runuko faljlc*, tmvc cleared up their <){(Hcultics. and explained thdr alligorit* • • • • Thogrmt 
and of r-tuiljingMjlboIoRj-i^ould be. Bvt to niiidyonr knowledsc nu n l) lo the solution of diSenlt pacaa^ 
m claakteutpMtnr»lMii 19 i1m moral aBAmmUlhtolMrflfinaakliid. * ** * Tbto •meclbMbcmattaaptcd 



THE EVIDENCE of PROFANE HISTORY to the TRUTH 

and NECESSITY of REVEL ATION ; uith Coiisu!^'ration<? on tlvc Di^pcnsa- 
tions prcliminaiy to the GospcL ^VitU Giaphic iilustrationa. In the P ret*. 
Irto tho wt^cctof thl« Work (o cxUUlt. from trace* nffonled in the iccotdj and mopuLincnt«, both ^^y* 



The CONNEXION of NATURAL and DIVINE TRUTH ; or» 

the Principles of tlie Inductive Pliilosophy, atid the Study of Secondaiy 
Causes, consideit>d as subservient to the Troof uf a First Cause and the 
EvidcDcet of RelisiMi* Bjr thtt Heir. BADEN POWELL^ ICJU 
SRviliaa Frofiector of GcQoiel^ 



NATURAL THEOLOGY considcrc<l chiefly with reference lo LonD 
BaouaMAM's Diicourse on that subject. By the Very Rov. T. TURTON, DJD^ 
Begius I^esior of Divinilgr in tho Uvirwtfty of Camhiidge, and Dean 

of Poteitoionghii 8fc 



THE ETHICAL WORKS of RALPH CUDWORTH. D.D., 
■oinetime Master of Cbrist*< College, Cuuibri Jge. Now first edited with Notes, from 
the Ofitfinol MSa l^* JOHN ALLEN, A., Chaplain of King's CoUege. 
Part L, bebg o TmoIIm OP FREEWILL, It i» lit Ftwtt, 

Dr. R\drit Ci cAt i'»th, whose Intellectual J>j-»t. in nf (no unUi r^o r.ii .o1 him ta a n ;itiL-\tioaiDWbtCk 
notbbts cnn add, but Um publioatioo of hU other it-ritincs »tiU extant io manuxripC^-Baca. 



THE TRIXITIK? OF THE ANCIKNTS. The Mythology 




TWO ESSAYS; I., ox CONVERSATION; IL, on QUACKERY; 

by an OXFORD MAN. S«. W. 

0?r CiTsritusATTOw.— TVflnlffon ; General Rule* of Coavcnatkia t General Faults of CoBTcraatioa; 
Charuct 'ri-tic Trnt^ of Mm rnitn. ntly |.-iftL-<j with ConYCIMllflBSl ItSWMSt 
br*-weea Ciutlng anJ Convorvition. C^noni of ConverMtioo. 

Ow QuAntKMY^DeflnJtkm; ProrcMlocial and Literary Quocki; PufTa «f ] 
■r«dllaffliiia) IttMtratlMMi TciVtUtaf Quaekat (IsMkHaraC Aaokssf 




JOURNAL of the ROYAL ASIATIC SOCIETY of GREAT 

BRITAIN and IIiEL.\ND; containing Original Papers, rchtire to the Ilistoiyy 
Itanncrs and Cnsloimi^ Laws, Religion, Natural History, Arts, CummeroiL 
llanufoctores, and Productions of tho TIf F ORIENTAL WORUK 
Contributed hj MsMBsas and CoaaEtroxoxirTo of tho 

BoaBTValliomottdAfenod. PubUM^MrtMli^fliu 
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SCIENCE AND THE ARTS. 



THK LIFE OF Dr. THOMAS YOUNG, F.R.S., etc., Foreign 
limber of the Natiooal Institute of France. By the Ber. GEO. PEACOCK, 
MJL, Fellow and Tutor of Triid^ Cbllege, aad Lnwadtini fMtar 
«f Aitavatmf and Geometry in the Univeni^ 9t IVr*"*^^ 



A HISTORY of the INDUCTIVE SCIENCES* fran tlie Eulieit 

TSM to tbft fttlMt. By the Ik-v. V^^ILUAU WHKWCm 

M JL, XTC. Three Vola., ?/. 2#. 

«* A »vn mar/ <A laming, eontainlng Ibo imUfaltin and origfnala of Knonuoon, ud tbair ••eta* 
iMr loTentloas. thc<r tn«UriWi iMr itivcno titwtelfilnrliiii aad lusiiaKiag*: thtir SowkbiiPb flMit 
<!PportU— ■. daM3Pi»<niiwiliiu>i waiii lit with tiw came* infl oobmIbwI Uw»> niaafllhvefiMlNMMn^ 
Iiltl<wttliif.1hwwglw u ta1l«gf*af Ih»»Mli> I nay trulyfliM t» W WMrtlt. Tte «• Mi «tf aTirMek 

fWirk, I do not v-i tuutfi <5L >-ii;n for curl<.»»ity or tatitfoctJoa of thOM th,at irt lovers of Icaj-niQg ; but cliU-fly fnr 
ftinM«Mriou»v>4gnvo ptupoM; wUch ia tbia. ia fv«r wordai that it vUl oiaka laaraad mm wan wlaa im 




A MANUAL OF CH£MISili\% by W. T. BRANDE, F.R,S. 

Aumen Tfarae Btttioat of Am JThmimI «f Ckembtrw teva ilrKriy arp o i a t . Ibe prHMl %t 

tlilmd as a naw work. It hat bcvn alnmt «!iolIy r6-WTlttcTi ; even thin;: nc^vnnJ Important In the BHcisc*. 
both Ln En^lUh and Forelfn Work*, haabccn cnibodlwl; It alv!un;l-> in rcf<.T*.-ncv.-< tn A uihoritiM ; an J no polzi* 
haTc boon sparnl lo j-i aik-r It, in ercry respect, valuable, a«a Tnt-Uook for tlic Lt-^iurir, .in J » M:inu«l for 
' tut CheuiCiU Stu'lcnL It c<Httain<i a coooeoted view oC the pretcnt ktala e( tha Scknco, praciieml mmd 
t.'itoretio'l, aaJ is pntxecd bjr an IIisioaicAt. tesrai er ms KM'JM» VlMMM» ev Cnsmicu. PmimowiT; 
ttiiUiiMiatad tqracarly rkntUmtidntt Wmdl-Oitt* and kgr nnaenNu Dbiyramt mi TMt$. Itiadlvfdad 
into Thrte fM9,fonBlBf a «Bffy thick OetafoTolwMt bo* U laNamngad,tkatflaclipart la^ka kMMii 
separate!}-, with k pirs** Tltlcsand Con ten tt. Hm biHR H ipMHieilflAdmllvMiianlBalfeftViriE 
a wawMa aa a OuneNaav q» CuKMianrr. 



HINTS TO GAS CONSU.MERS ; comprinng Pfwrticil Infonm- 

tion on the folio wiuj Bulyect* : — 

t. Tua General Properties Coal Ha*. IL Ita CoM, aa oompaml w'tli otlwr artoilMof niiBintnatlni OL Xka 
Coamueniit-, Safety, and L'tiiitv of ruliiM ff. IhMgaMM ani laMnladl ItattfflH^ flM^ 
FlttmandGaa-nuiiib TL Oatllam 



ELECTRICITY, THEORETICAL AND rUACTICAI^I 

"WUh Original Experimenta and In«;tnictions in ELECTRICAL 
llAMPULATiON. By h.NUW liA^filB, FJLfi, 



POWERS of the ROOTS of the NERVES, in Health and in Disease. 
Likewise on MAGNETIC SLEET. By HERBERT )i[AYa £aq^ FJLft. 

fSMteSatiMBof llMlliddkwxBiifM. Utft 



A HAND BOOK far PAINTERS and PATRONS in ENGLAND; 
Boarii t i Bi ofa B t riw ef Ewya «• Bvbjecta cooacvlad witk IIm Pnaani 6tat« 
«f Mrtfat^ Flainttra, and Patrooif% lUi mmtg^ 
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• POPULAR PHYSIOLOGY ; bang a fiumHw ExpIuutiM of the 

inoct interecting FacU connected with the Structure and Functions of Auimala, 
Md puticiilarl 7 of Man t adapted for general Readen. Dj FEfiCE V AL 

B. LORD, >L& With nnmerona EngnTiogb ?<• Od. 



To trace tli« flngrr of God IB the wartcaol clttttiMi. to cooiUor *' tlio wmt $ n ttuit 1M dootll MlKagrt tko 

clJliSn n (rf mrn," haa ever been k Murrc of tho purcit and aobU-^i Kr.itSflcsttoa,— that m iril grfttUicalioo 
irbicii a wcll-fnnu<4 mind naturaUjr experience* In contcmplatini hiikiit* ro»«* WH'king out the dicUtetof 
.GoodoMi.— tliit intclltctuilnttiifitctioa -Kinch attendo iq>oa our bctaf oUowod, eirea fanpcffMtly, lo 

niTiifijMii nTi'^iiiiii"**"' M\!*^ unSL'tUiMlt' "* Tij liirn f ? iliiSi 

cootHvnnrr* bv w h»rh tir fici^bkdto "Jlw. move, and hare hit bHog:" ■bofwaklai, tnt, m» ei>OMi>xUtg at 
numerous of ur>;Arit, nil pirlonniDK diffcn-nt ofRn^ )rt all runifilrlnff with beautiful harmnny for the 
benefit and )irr>»r> Jl imi of OiC"»«hiilc; ihtnvir-ux liim a* h)i ln<ln i hi.il, lili drpiinl^jn anluiatcd by nn*- vital 

priac^lcaiMl direclcd bgrono ntadi Htrnted in theanMbtttf nioobi^eM other bciiif».wtlliwlMai ho iadcettoed 



•MECHANICS APPLIED TOTHEARTS. By the Rev. HENRY 

M08ELEY, JUL. Frofe^^or of Xatnrnl Plillosophy, Kia^OoUcfi^ London. 

W'tiii numerous Eagravinga. €j. Qd. 

Thi« work contains tmtlws OB the kcicneea of Watfcrt and ITrdKwtatte*. cnmprfabig the whole thewy <rf 
Equilibrium. It !■* Ili<? firrt vuhitnc (jf a c nur**' of N.iluml I'li iU~ ijiliv , irtt mlinl fur the kii>e of thui* • h« 
hare ae kaovkdce of MaUicntaties, or who hare but little pmKrena in their mathrmatJcal readily 

Tlirouchotit tbo wholo. aa attempt baa been made to brini the principle* U exact ■rteaoo to hcv afM 




ARTISANS AND MACHINERY; the Moral and Physical Con- 
I tftioN of the ILunfaetaring Population considered, with rvference to Hfrrtwlml 

I Substitutes for Human LaW. Bj PETliR GASKELL, Es^j., Suaosov. (U. 

TiimataaMof a work dcntiod lo an n — l ae t li ef tbrn Monl, Social, and eaaiMaa «f mm 

nd dUMrra emtafcd la < 




lo«f deemed a orrioue » «U "H i \ ait importance of the nitij^x-t, ■nd t)ip 
iwMi It, rrndcr a di^naiuiiate ia^ulx) mi oalj bigbly «lc»UaUc, but vUb a xUiw 



•READINGS in SCIENCE; being Cuniliar EXPLANATIONS of 

•Omef tlw moot intm-ritin;; Appramnces and Principles in KATUKAL 

FHlLOSOniY. With many Engiaviagfc U. 

Tmo » i< i i» io dHH a lO l ti laBy ttnm pn nU m * paMlratloBa harlnc the ome oHert. namelj-, that of rendrrini 

tiie path of B ItTirc ca.v and inritlne to h< ?I ru rv The chief differ no,-« » ul fuiiriJ in tb« t r.U ruf Ui« 
Miyrcta. Hi Dm ittamMr in which tltey af« tn*t«d, in tho cxauphM by which yrinttflao un tttaatfalod, tpA 



THE UA6AZINE OF POPULAR SCIENCE. 



Thi^ wnTV fumUhee the rwra' rtsider with {v,p,ilrv and cocnrrtM vtcwi ef ihe sdunl pmfrf-vi arni romSlUnn 
of the J'tiy»lcal S« l«K-e«. U.th nt hoine iml i^Ui^L The .Mrchaniral ArU, t>k^icChemUtor. the btructoro 
of the Hanh. Klcetricii) , G.-iWaiiiNm . ( ; ,s. |ioat. I.titht. Magiirtln, tho Matbanatkal lilintM. PhOoKiphlirt 
nain. Stoam. the CeoMtaor Ijnioia. TMa% Ti 

•katioao I ^ 

if tt» 



o< fmfef%, Iniaadedlo Utm nfuUr aad iminirlrti rniiOTwaa tbwoaovotalf 
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